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ABSTRACT 


In  1983,  the  Massachusetts  Division  of  Marine  Fisheries  continued  its 
standardized  semiannual  bottom  trawl  survey  program  to  monitor  relative  abun- 
dance of  fish  stocks  in  state  territorial  waters.   In  three-week,  daytime, 
spring  and  autumn  cruises,  96  and  90  stations,  respectively,  were  completed. 
Seasonal  abundance  and  distribution  of  26  finfish  and  shellfish  species  were 
described  by  comparing  computer-generated  relative  abundance  indices  (stratified 
mean  catch  in  kilograms  and  number  per  tow)  to  1978-82  indices. 

In  spring,  some  commercially  important  species  (e.g.,  Atlantic  cod,  winter 
flounder,  scup,  black  sea  bass,  and  longfinned  squid)  were  recorded  at  a  higher 
level  of  biomass  than  in  1982;  however,  the  'all  species'  index  showed  a  9% 
decrease.   Of  11  species  noted  at  a  lower  level,  five  were  at  record  lows 
including  yellowtail  flounder.   Of  those  showing  increases,  nine  were  at  record 
high  biomass  levels  including  longfinned  squid,  haddock  (age  1+),  silver  hake, 
and  Atlantic  herring.   The  mean  spring  bottom  water  temperature  approximated  the 
average  for  the  previous  six  similarly  timed  cruises. 

Autumn  seabed  water  temperatures  were  the  warmest  of  the  timeseries.   When 
the  fall  results  were  compared  to  those  of  one  year  earlier,  many  indices  of 
abundance  for  age  0  and  prerecruit-size  fish  showed  downward  trends  including 
those  of  Atlantic  cod,  yellowtail  flounder,  scup,  black  sea  bass,  and  longfinned 
squid.   Adults  also  showed  declines  in  abundance,  notably  summer  flounder. 
Overall,  20  species  were  less  abundant  in  biomass;  of  these,  five  were  at  record 
low  levels  including  silver  hake.   At  their  highest  levels  in  the  autumn  time- 
series  were  witch  flounder  and  American  lobster,  the  latter  reversing  the 
situation  noted  in  spring.   Seasonal  changes  in  the  indices  for  silver  hake, 
witch  flounder,  and  American  lobster  may  indicate  distributional  and  availability 
flucuations  and  do  not  necessarily  signify  changes  in  population  abundance. 

A  standardized  beach  seine  survey  designed  to  quantify  winter  flounder 
spawning  success  in  southern  Cape  Cod  estuaries  was  undertaken  for  the  ninth 
consecutive  year.   The  stratified  mean  density  index  for  the  1983  year-class 
was  the  weakest  of  the  timeseries  and  significantly  weaker  than  most  others  , 
foretelling  poor  1986  recruitment  to  the  stock  unit.   The  1979  cohort,  repre- 
sented by  the  second  highest  index  in  the  timeseries,  proved  to  be  a  major 
component  of  research  trawl  catches  from  1981-83  and  appears  to  have  supported 
commercial  landings  in  1982-83.' 


Job  1:   Fishery  Resource  Assessment,  Coastal  Massachusetts 

INTRODUCTION 

The  Massachusetts  Division  of  Marine  Fisheries  (DMF)  has  conducted  a 
semiannual  bottom  trawl  survey  of  the  waters  within  the  jurisdiction  of  the 
Commonwealth  since  1978.   State  territorial  waters  are  described  by  a  three 
nautical  mile  wide  border  extending  from  the  Rhode  Island  to  New  Hampshire 
boundaries  including  Cape  Cod  Bay  and  Nantucket  Sound.   Specific  cruise  objec- 
tives were  to:   1)  estimate  relative  abundance  of  groundfish  and  certain  shell- 
fish species  in  terms  of  weight  and  numbers;  2)  determine  periodic  trends  in 
fish  abundance,  population  structure,  and  species  composition;  3)  collect 
information  on  age  and  growth,  maturity,  mortality,  and  recruitment;  and  4) 
describe  groundfish  distribution  in  relation  to  temperature,  salinity,  and  depth. 

This  survey  series  has  been  partially  funded  through  the  Commercial  Fisheries 
Research  and  Development  Act  (PL  88-309)  through  1985  under  project  3-375-R. 
The  1978-1982  cruises  have  been  fully  described  (Howe  et  al.  1982).   This  report 
summarizes  the  general  status  of  fisheries  resources  noted  on  the  1983  cruises 
(#8391  and  #8392). 


FIELD  AND  ANALYTICAL  PROCEDURES 

The  National  Oceanic  and  Atmospheric  Administration's  (NOAA)  R/V  GLORIA 
MICHELLE  (65',  365  SHP)  was  chartered  for  both  1983  cruises.   The  DMF  provided 
standard  sampling  gear  -  a  3/4  North  Atlantic  type  two-seam  trawl  (39'  headrope/ 
51'  footrope).   Net  mesh  varied  depending  upon  the  section  (3.5",  2.5",  1.5") 
and  the  codend  liner  measured  0.64  cm  (0.25").   The  trawl  was  fished  with  a 
rubber  disc  (3.5")  chain  sweep,  rectangular  wooden  doors  (6'  x  40",  325  lbs.) 
and  10-fathom  legs. 

The  study  area  was  divided  into  5  physiographic  regions  which  were  sub- 
divided into  depth  strata  (Figure  1).   Individual  strata  were  grouped  by  regions 
(strata  sets)  to  make  data  meaningful  for  resource  managers.   The  regions  are: 

1)  Buzzards  Bay,  Vineyard  Sound,  and  coastal  waters  south  of  Martha's  Vineyard; 

2)  Nantucket  Sound;  3)  east  of  Cape  Cod,  Race  Point  to  Muskeget  Island;  4)  Cape 
Cod  Bay;  and  5)  Massachusetts  Bay  north  to  the  New  Hampshire  border. 

One  hundred  stations  were  allocated  to  strata  approximately  in  proportion 
to  the  area  of  each  stratum  (Table  1).   General  station  locations  were  predeter- 
mined by  conventional  random  selection  methods.   If  towable  bottom  was  unavailable 
at  the  designated  location,  alternate  sites  within  that  stratum  were  utilized. 
As  on  previous  surveys,  20  minute  daytime  tows  were  made  along  depth  contours 
at  a  speed  of  2.5  knots  with  trawl  warp  scoped  at  3:1. 

In  processing  the  catch,  standard  survey  techniques  and  trawl  logs  were 
employed.   Following  the  catch  sort  by  species,  weights  and  length  frequencies 
were  recorded.   Materials  for  aging,  requested  special  samples,  and  biological 
observations  were  routinely  collected. 


Standard  survey  abundance  indices  were  computed  using  Northeast  Fisheries 
Center  (NEFC)  and  DMF  software  and  the  Woods  Hole  Oceanographic  Institute's 
Digital  VAX-11/750  computer.   Completed  trawl  logs  were  entered  by  NEFC  person- 
nel.  Station  and  biological  data  were  audited  to  detect  recording  and  entry 
errors  and  processed  by  DMF  personnel  using  the  NEFC  Survey  Analysis  Program 
(SURVAN).   For  each  designated  species,  SURVAN  computed  mean  catch/tow  in 
kilograms  and  numbers  by  strata,  strata  set,  and  cruise,  then  produced  an 
average  individual  weight,  and  length  frequency  listing.   Total  weight  and 
numbers  by  species  for  each  tow,  stratum,  strata  set,  and  cruise  were  computed 
by  the  DMF  SPPTOT  program.   For  each  of  26  species,  two  survey  indices  are 
presented:   the  stratified  mean  catch  per  tow  (kilograms)  for  all  strata  sets, 
1978-1983,  and  the  stratified  mean  number  per  tow  by  length  frequency  interval 
(cm)  and  region,  1983  (Appendix  tables  2-54). 


RESULTS  AND  DISCUSSION 

A  summary  of  1983  survey  cruise  effort  and  collections  is  presented  in 
Table  2.   A  total  of  378,259  organisms  weighing  34,792.7-  kg  and  representing 
95  fish  and  shellfish  species  were  collected  and  processed  during  1983  surveys 
(Table  3).   Fifteen  species  comprised  88%  of  catch  weight  and,  excluding  51,233 
mussels  <  1  cm  caught  in  one  tow,  also  accounted  for  88%  of  the  total  catch  in 
number  for  1983. 

SPRING  CRUISE  #8391 

Many  of  the  commercially  important  species  showed  an  increase  in  abundance 
over  the  previous  spring.   Nevertheless,  the  biomass  index  for  'all  species' 
combined  showed  a  9%  decrease  relative  to  1982  values. 

Beginning  with  the  species  caught  principally  in  the  inshore  waters  of 
the  inner  Gulf  of  Maine,  spring  biomass  and  number  indices,  expressed  as  strati- 
fied mean  weight/tow  and  stratified  mean  number/tow,  respectively,  of  the 
following  species  more  than  doubled  that  of  1982:   haddock  (mostly  yearling 
fish,  15-26  cm),  "harbor"  pollock,  and  silver  hake  (Gulf  of  Maine  stock). 
Based  on  previous  good  survey  catches  of  age  1  pollock  and  subsequent  above- 
average  recruitment,  1983  catches  would  suggest  an  above  average  year-class 
and  potentially  strong  future  recruitment.   The  witch  flounder  weight  index 
rose  34%.   Ocean  pout  and  longhorn  sculp in  catch  indices  reached  timeseries 
highs . 

Atlantic  herring  indices  increased  seven-fold,  with  the  1981  cohort  rela- 
tively more  abundant  than  any  prior  one  taken  on  spring  surveys.   This  was  also 
the  most  abundant  year-class  we  had  observed  as  brit  in  southern  Cape  Cod 
estuaries  during  summer,  1982,  and  2-3  months  later  was  abundant  in  Cape  Cod 
Bay  according  to  our  autumn,  1982  trawl  survey. 

The  Gulf  of  Maine  cod  stock  indices  were  either  up  or  down  compared  to 
1982  depending  on  the  size  grouping.   Young-of-the-year  (YOY)  were  44%  less 
numerous  while  juvenile  (15-32  cm)  numbers  doubled.   The  American  plaice  numeri- 
cal index  declined  33%  but  the  biomass  index  remained  unchanged;  it  appeared 
that  yearling  dab  had  not  moved  inshore  in  usual  numbers. 


Yellowtail  flounder  indices  were  at  the  lowest  levels  of  the  six  year 
timeseries.   Most  of  the  spring  survey  catch  of  yellowtail  flounder  was  repre- 
sented by  age  groups  2  and  3  as  identified  by  length-frequency  modes  at  26  and 
36  cm. 

South  and  east  of  Cape  Cod,  marketable  scup  (>_  15  cm)  abundance  was  up 
four- fold  from  the  previous  spring,  yet  still  well  below  the  timeseries  average. 
Whereas  in  earlier  springs  (1978-80),  five  length-frequency  modes  corresponding 
to  ages  1-5  were  apparent,  in  1981-82  survey  catches  were  bimodal,  mainly  ages 
1  and  2  present.   In  1983,  80%  of  the  catch  was  comprised  of  two-year-olds 
(17  cm  mode) . 

Although  summer  flounder  biomass  declined  only  12%,  the  number  index  was 
4-0%  lower  than  last  spring's  timeseries  high,  implying  a  lower  rate  of  recruit- 
ment.  Windowpane  and  tautog  biomass  diminished  by  37%  and  12%,  respectively. 
Rising  to  timeseries  highs  were  indices  for  the  southern  New  England  silver  hake 
stock. which  quadrupled  and  black  sea  bass,  which  doubled.   Northern  sea  robin 
biomass  declined  28%,  yet  was  still  90%  above  the  previous  five-year  average. 
For  the  region  east  and  south  of  Cape  Cod,  Atlantic  cod  young-of-the-year  (YOY), 
presumably  of  the  Georges  Bank  stock,  declined  for  the  second  consecutive  spring 
035%). 

Longfinned  squid  (Loligo)  catch  indices  increased  five-fold  to  a  six  year 
high.   Very  abundant  spawning  biomass  resulted  from  a  particularly  strong  influx 
of  the  larger  spawners  (>_  30  cm),  36-month  survivors  of  an  early  (spring)  1981 
cohort,  which  were  2-3  times  more  abundant  than  usual.   Also  contributing  to 
the  banner  commercial  landings  was  a  relatively  abundant  1982  late  (summer) 
cohort  represented  in  the  spring  survey  by  a  4  cm  mode  which  recruited  somewhat 
later  in  the  season. 

Coastwide,  red  and  white  hake  abundance  doubled  from  last  spring's  timeseries 
lows.   The  numerical  index  of  alewife  and  blueback  herring  each  doubled.   The 
survey  catch  of  American  lobster  declined  30%  to  the  survey  low.   Rock  crab 
abundance  declined  approximately  50%,  continuing  a  3-year  downward  trend. 

Abundance  of  winter  flounder,  both  prerecruit  (_<  27  cm)  and  all-size  fish, 
increased  in  all  survey  regions  and  65%  statewide.   Divergence  between  the 
elevated  survey  index  and  the  downward  trend  in  reported  commercial  landings 
from  state  waters  would  suggest  that  either  the  1983  winter  flounder  indices  may 
be  anomolous,  in  which  case  we  have  no  plausible  explanation  for  this  phenomena, 
or  that  the  1982  cohort,  which  recruited  to  the  trawl  survey  at  age  2  but  not 
to  the  commercial  fishery,  is  stronger  than  its  predecessor.   There  is  evidence 
supporting  the  latter  theory  detailed  in  the  accompanying  report  updating  the 
estuarine  YOY  winter  flounder  survey. 

As  shown  below,  coastwide  bottom  water  temperatures  recorded  during  the 
spring  survey  were  approximately  1 °  C  higher  than  the  1982  spring  bottom 
temperatures,  the  coldest  in  the  timeseries  (Figure  2,  Appendix  table  1). 
Averaging  8.9°  C,  temperatures  were  higher  in  every  region  and  close  to  the 
timeseries  average. 
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AUTUMN  CRUISE  #8392 

During  September,  bottom  water  temperatures  south  and  east  of  Cape  Cod  were 
the  highest  in  the  autumn  survey  timeseries  (Figure  2,  Appendix  table  1).   Al- 
though an  equipment  failure  negated  bottom  measurements  north  of  the  Cape, 
high  surface  values  suggest  an  increase  in  bottom  temperatures  over  last  year  in 
that  area  as  well.   The  coastwide  trend  is  as  follows: 

AUTUMN 

Average  Temperature  (° C )  Average  Salinity  °/00 

Year  Cruise  dates     Surface    Bottom        Surface 

1978  5  Sep-  2  Oct      16.1      12.8  31.8 

1979  11  Sep-  4  Oct      15.3      12.6  31.5 

1980  8  Sep-29  Sep      17.8      14.3  31.8 

1981  14  Sep-  5  Oct      16.4      15.4  31.7 

1982  8  Sep-27  Sep      17.0      13.3  32.5 

1983  7  Sep-24  Sep      19.5       *  31.7 

Autumn  survey  catches  are  generally  characterized  by  a  preponderence  of 
pre-exploitable  size  fish  of  most  species.   In  1983  indices  of  abundance  for 
age  0  or  YOY  of  important  species  were  lower  than  in  1982.   Atlantic  cod  were 
69%  less  plentiful,  though  numbers  were  comparable  to  1981  catches.  A  large 
drop  in  YOY  numbers  from  Massachusetts  Bay  more  than  offset  increases  in  Cape 
Cod  Bay  and  the  outer  Cape  region.   Juvenile  cod  were  scarce,  more  so  than  in 
any  previous  autumn  survey.   Very  few  haddock  YOY  were  caught;  the  number  index 
was  the  lowest  since  1978.   Scup  YOY  were  18%  less  abundant  than  the  timeseries 
high  in  1982;  catches  were  21%  above  the  timeseries  average.   Similarly,  produc- 
tion of  black  sea  bass  was  down  46%  from  the  1982  high  but  was  substantially 
greater  (50%)  than  the  5-year  average.   Following  the  same  pattern,  the  Loligo 
YOY  (or  prerecruit)  index  declined  40%  from  the  high  in  1982,  but  approximated 
the  average  value  for  the  timeseries. 

Forecasting  future  exploitable  biomass,  prerecruit  indices  for  other 
important  species  also  showed  downward  trends .   The  yellowtail  flounder  index 
(age  1+)  was  31%  below  average  and  approximated  the  1982  value.   The  majority 

"Coastwide  mean  value  not  calculated  due  to  equipment  failure  in  regions  4  and  5. 


of  the  autumn  catch  of  silver  hake  consists  of  one-year-olds;  indices  have 
been  steadily  dropping,  except  in  1982,  since  the  fall  surveys  began.   The 
1983  catch  was  11%  below  that  of  1981.   Winter  flounder  prerecruit  numbers 
were  down  slightly  (4%)  from  the  1982  high,  but  were  still  well  above  (40%) 
the  survey  average.   Prerecruit  butterfish  (_<  11  cm)  were  about  as  plentiful 
as  last  fall. 

Adult  stages  for  several  species  also  showed  declines  in  abundance.   The 
summer  flounder  biomass  index  dropped  sharply  (37%)  from  the  1982  high,  but  it 
was  the  same  as  the  timeseries  average.   Similarly,  winter  flounder  declined 
from  high  values  (34%  and  20%  by  weight  and  number),  but  were  close  to  time- 
series  means.  White  hake,  windowpane,  and  sand  lance  catches  in  terms  of  both 
weight  and  number  were  at  record  lows. 

The  rock  crab  biomass  index  declined  53%  from  1983  and  38%  from  the  time- 
series  averages.  Although  spring  and  fall  trends  for  rock  crab  abundance  have 
often  been  contradictory,  1983  weight  and  number  indices  decreased  in  both 
seasons  to  the  second- lowest  values  in  the  timeseries.   This  consistency  may 
indicate  an  actual  decline  in  abundance  rather  than  simply  a  temporary  change 
in  availability.   By  contrast,  more  American  lobsters  were  taken  than  ever 
before . 

Catch  increases  for  several  species  are  more  apt  to  reflect  increased 
abundance  inshore  than  real  increases  in  population.  Adult  scup  reappeared 
south  of  Cape  Cod  after  being  scarce  in  1982  to  exceed  the  timeseries  average 
by  20%.  More  witch  flounder  were  caught  in  the  deeper  water  (>  37  m)  north  of 
Cape  Cod  than  ever  before;  weight  and  number  indices  were  113%  and  170%,  respec- 
tively, above  the  5-year  averages.   In  the  same  general  area,  numbers  of 
American  plaice  rose  to  the  highest  level  since  1978,  climbing  42%  over  the 
5-year  average  due  primarily  to  a  significant  increase  of  yearlings  (1982  year- 
class).   The  Atlantic  herring  biomass  index  rose  for  the  third  year  in  a  row, 
to  a  timeseries  high.   Red  hake  indices  were  the  second  highest  in  the  time- 
series. 

Because  huge  schools  of  spiny  dogfish  were  not  inshore  in  September  as 
in  some  prior  years,  the  'all  species'  weight  index  was  down  (54%)  from  the 
dramatic  increase  in  1982.  When  spiny  dogfish  catches  are  removed  from  the 
database,  the  'all  species'  decline  is  insignificant  and  the  trend  relatively 
stable. 
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Figure  1. 


Sampling  strata  used 
in  Massachusetts  DMF 
inshore  bottom  trawl 
survey. 
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Table  1.    Allotment  of  sampling  effort  to  Massachusetts 
inshore  strata,  1983  survey  cruises. 


Stratum 

Depth 

Range 

Area 

Number 

Station 

Reg 

ion 

No .  * 

Meters 

Feet 

(sq  n  mi) 

Spring 

Autumn 

1. 

Buzzards  Bay 

11 

<  9.3 

<  30 

102 

4 

5 

Vineyard  Sound 

12 

9.4-18.3 

31-  60 

160 

8 

8 

and  coastal 

13 

18.4-27.4 

61-  90 

88 

4 

4 

water  south  of 

14 

27.5-36.6 

91-120 

16 

2 

2 

Martha's  Vineyard 

2. 

Nantucket  Sound 

15 

<  9.3 

<  30 

190 

10 

8 

16 

9.4-18.3 

31-  60 

212 

11 

8 

3. 

East  of  Cape  Cod, 

17 

<  9.3 

<  30 

85 

5 

4 

Race  Point  to 

18 

9.4-18.3 

31-  60 

88 

4 

3 

Muskeget  Island 

19 

18.4-27.4 

61-  90 

39 

2 

2 

20 

27.5-36.6 

91-120 

24 

2 

2 

21 

36.7-54.9 

121-180 

40 

2 

2 

4. 

Cape  Cod  Bay 

25 

<  9.3 

<  30 

47 

3 

3 

26 

9.4-18.3 

31-  60 

87 

4 

4 

• 

27 

18.4-27.4 

61-  90 

94 

5 

5 

28 

27.5-36.6 

91-120 

93 

5 

5 

29 

36.7-54.9 

121-180 

103 

5 

5 

30 

>55.0 

>181 

32 

2 

2 

5. 

Massachusetts  Bay 

31 

<  9.3 

<  30 

41 

3 

3 

north  to  New 

32 

9.4-18.3 

31-  60 

49 

2 

2 

Hampshire  border 

33 

18.4-27.4 

61-  90 

78 

3 

3 

34 

27.5-36.6 

91-120 

38 

2 

2 

35 

36.7-54.9 

121-180 

174 

5 

4 

36 

>55.0 

>181 

33 

3 

3 

Sampling  strata  begin  with  #11  to  coordinate  with  Rhode  Island  survey  design, 
Strata  #22-24  have  been  allotted  to  Nantucket  Shoals  should  survey  coverage 
be  eventually  extended  seaward. 
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Table  3.   Weight  (kilograms)  and  number  for  species  col- 
lected during  the  1983  spring  and  autumn  bottom 
trawl  surveys,  Massachusetts  territorial  waters. 

Spring  Autumn 


Species 

Wt. 

No. 

Wt. 

No. 

Ocean  pout 

4,886.7 

6 

,228 

169.0 

951 

Northern  searobin 

4,289.6 

25 

,543 

69.3 

1,404 

Winter  skate 

2,526.8 

1 

,739 

1,486.8 

1,106 

Winter  flounder 

2,197.9 

7 

,565 

778.4 

3,647 

Little  skate 

1,001.4 

1 

,709 

944.3 

1,885 

Atlantic  cod 

867.9 

2 

,686 

4.7 

77 

Windowpane 

704.3 

2 

,299 

92.5 

470 

Longhorn  sculp in 

538.1 

3 

,534 

63.9 

794 

American  plaice 

438.1 

2 

,772 

222.0 

4,054 

Tautog 

435.6 

251 

24.5 

90 

Yellowtail  flounder 

397.2 

1 

,227 

164.8 

1,076 

Spider  crab 

364.4 

4 

,595 

69.4 

1,047 

Longfin  squid 

358.4 

4 

,500 

288.2 

39,818 

Spiny  dogfish 

316.7 

81 

4,891.3 

1,816 

Red  hake 

307.0 

1 

,333 

633.2 

2,715 

Silver  hake 

257.0 

2 

,106 

185.6 

1,917 

Scup 

175.5 

1 

,262 

1,174.6 

140,003 

Summer  flounder 

117.5 

115 

83.0 

71 

Rock  crab 

93.9 

738 

456.3 

5,782 

Atlantic  herring 

84.6 

2 

,106 

63.5 

743 

Black  sea  bass 

75.8 

235 

50.8 

8,933 

Sea  raven 

72.8 

82 

12.3 

52 

American  lobster 

70.0 

208 

350.9 

1,364 

Moonsnail  (unclassified) 

69.1 

691 

34.1 

336 

Goosef ish 

64.3 

12 

94.6 

19 

Smooth  dogfish 

60.1 

18 

297.9 

409 

Pollock 

49.0 

502 

2.1 

8 

Fourspot  flounder 

48.0 

243 

58.7 

359 

Witch  flounder 

47.8 

102 

69.9 

110 

Alewife 

40.7 

1. 

,350 

18.6 

176 

Atlantic  wolffish 

39.8 

17 

6.2 

2 

Haddock 

27.1 

126 

0.9 

36 

Knobbed  whelk 

22.7 

50 

98.0 

201 

Thorny  skate 

21.9 

19 

61.6 

72 

Cunner 

17.1 

147 

3.0 

116 

American  sand  lance 

15.2 

2, 

,030 

0.0 

3 

Butterf ish 

11.7 

113 

229.4 

20,809 

Snakeblenny 

11.7 

183 

9.5 

257 

Fourbeard  rockling 

10.2 

190 

11.3 

119 

Blueback  herring 

9.2 

586 

1.1 

22 

White  hake 

9.1 

107 

27.8 

137 

Horseshoe  crab 

7.9 

8 

24.9 

24 

Lady  crab 

7.5 

82 

74.5 

1,958 

Striped  searobin 

7.3 

19 

3.3 

23 

Table  3 


(Continued ) 


Spring 


Autumn 


Species 

Channeled  whelk 
Sea  scallop 

Daubed  shanny 
Jonah  crab 

Atlantic  mackerel 

Rainbow  smelt 

American  shad 

Mussel  (unclassified) 

Conger  eel 

Redfish 

Bay  scallop 

Ocean  quahog 

Shortfin  squid 

Spotted  hake 

Alligatorfish 

Rock  gunnel 

Northern  pipefish 

Atlantic  tomcod 

Mailed  sculpin 

Torpedo  ray 

Wrymouth 

Bluef ish 

Surf  clam 

Mackerel  scad 

Hogchoker 

Weakfish 

Gray  triggerfish 

Northern  stonecrab 

Round  herring 

Menhaden 

Northern  puffer 

Gulf  Stream  flounder 

Fawn  cusk  eel 

Octopus  (unclassified) 

Blue  crab 

Oyster  toadfish 

Bay  anchovy 

Striped  anchovy 

Atlantic  moonfish 

Atlantic  silversides 

Northern  kingfish 

Blue  runner 

Snowy  grouper 

Short  bigeye 

Lumpf ish 

Guaguanche 

Radiated  shanny 

Planehead  filefish 

Seasnail 

TOTAL 


Wt. 


No, 


5.2 

16 

3.1 

12 

3.0 

516 

2.6 

20 

2.3 

3 

2.0 

73 

2.0 

37 

1.5 

8 

1.3 

1 

1.0 

8 

0.5 

10 

0.4 

2 

0.2 

1 

0.1 

8 

0.0 

10 

0.0 

6 

0.0 

2 

0.0 

1 

0.0 

1 

21,200.0   80,264 


Wt. 

No. 

14.8 

64 

18.0 

313 

0.2 

42 

43.4 

220 

0.6 

30 

2.2 

17 

17.3 

51,233 

0.2 

1 

10.5 

121 

0.3 

2 

3.4 

21 

1.4 

12 

0.3 

107 

0.0 

11 

0.2 

186 

0.0 

1 

50.0 

2 

5.9 

5 

5.2 

25 

3.7 

7 

1.8 

281 

1.2 

11 

0.8 

48 

0.7 

1 

0.6 

1 

0.5 

8 

0.5 

2 

0.4 

88 

0.3 

4 

0.2 

10 

0.2 

3 

0.2 

2 

0.2 

1 

0.1 

75 

0.1 

39 

0.1 

13 

0.1 

3 

0.1 

1 

0.1 

1 

0.0 

8 

0.0 

4 

0.0 

3 

0.0 

2 

0.0 

1 

0.0 

1 

0.0 

1 

13,592.7 

298,013 

APPENDIX  TABLE  1.   Average  bottom  temperature  (°C)  by  depth  interval  and  region, 

Massachusetts  inshore  bottom  trawl  surveys,  spring  and  autumn, 
1983. 


SPRING 


Depth 

(m) 

Region 

<  9.3 

9 

.4-18. 

3 

18 

.4-27.4 

27 

.5-36.6 

1 

11.8 

11.6 

11.6 

10.0 

2 

12.U 

11.3 

3 

9.2 

9.5 

9.0 

5.5 

4 

7.2 

8.9 

7.0 

6.2 

5 

6.0 

6.2 

6.2 

5.4 

36.7-54.9   >55.0  Mean  Range 


6.5 
6.5 
6.0 


11.5  8.5-13.0 


11.8  9.5-14.2 


8.4  5.5-11.0 


5.0   6.9  4.5-11.0 


5.0    5.8  4.7-  6.7 


AUTUMN 


Depth 

(m) 

Region 

<  9.3 

9 

.4-18. 

3 

18 

.4-27.4 

27 

.5-36.6 

1 

20.3 

19.5 

18.4 

16.6 

2 

20.9 

20.5 

3 

16.0 

16.6 

14.0 

9.5 

4 

15.0 

14.9 

10.8 

9.2 

5 

ft 

* 

A 

78 

* 

36.7-54.9   >55.0  Mean  Range 


8.5 
9.0 


18.9  15.5-21.9 


20.7  19.7-21.6 


13.9   8.3-20.7 


8.3   10.9   7.6-16.8 


A 


"Instrument  malfunction 


APPENDIX  TABLE  2. 


Stratified  mean  catch  per  tow  (kilograms  and 
number) ,  estimate  of  precision  and  average 
weight  per  individual  of  ALL  SPECIES 
for  all  Massachusetts  inshore  strata  sets , 
spring  and  autumn,  1978  -  1983 


SPRING 


Mean 

Wt./tow 

1978 

176.01 

1979 

169.16 

1980 

161.70 

1981 

258.11 

1982 

244.09 

1983 

221.71 

95%  Confidence 
Limits 


Mean 
No. /tow 


112.91  -  239.11    833.07 


139.08  -  119.25    718.70 


113.80  -  209.61   1099.83 


214.64  -  301.58   1220.09 


151.65  -  336.53   2010.07 


167.05  -  276.37    849.05 


95%  Confidence 
Limits 


492.91  -1173.23 


524.56  -  912.83 


426.90  -1772.76 


971.43  -1468.74 


110.34  -3909.81 


520.92  -1177.19 


Wt./No, 


0 

.21 

0 

24 

0. 

15 

0 

21 

0. 

12 

0. 

26 

AUTUMN 


1978 

315.38 

1979 

139.74 

1980 

120.04 

1981 

134.50 

1982 

295.90 

1983 

135.24 

135.23  -  495.53   3310.90 


101.91  -  177.58   2029.87 


90.12  -  149.96   2711.74 


71.30  -  197.71   2517.17 


83.36  -  508.44   4201.31 


84.819-  185.66   3303.79 


2279.92  -4341.88     0.10 


1604.97  -2454.77      0.07 


2019.01  -3404.48      0.04 


507.91  -4526.42      0.05 


2270.81-  6131.79     0.07 


1824.59-  4783.00      0.04 


APPENDIX  TABLE  3. 


Stratified  mean  catch  per  tow  (kilograms  and 
number) ,  estimate  of  precision  and  average 
weight  per  individual  of  ATLANTIC  COD 
for  all  Massachusetts  inshore  strata  sets , 
spring  and  autumn,  1978  -  1983 


SPRING 


Mean 

Wt./tow 

1978 

5.63 

1979 

9.85 

1980 

9.08 

1981 

10.22 

1982 

7.42 

1983 

10.28 

95%  Confidence 
Limits 

3.66  -   7.59 

3.15  -  16.56 

6.07  -  12.10 

3.62  -  16.82 

4.17  -  10.67 

5.61  -  14.95 


Mean 
No. /tow 

95%  Confidence 
Limits 

Wt./No. 

45.67 

21.34  - 

70.00 

0.12 

54.12 

23.71  - 

84.53 

0.18 

39.63 

27.33  - 

51.94 

0.23 

50.35 

32.63  - 

68.07 

0.20 

22.10 

14.46  - 

29.75 

0.34 

32.19 

21.22  - 

43.16 

0.32 

AUTUMN 


1978 

1.47 

3.52 

76.25 

1979 

0.50 

0 

.06  - 

0.94 

4.04 

1980 

0.75 

0 

.17  - 

1.33 

7.11 

1981 

3.06 

A 

• »     — 

6.72 

7.80 

1982 

0.62 

4  *                            — ■ 

1.70 

3.72 

1983 

0.08 

0.19 

1.03 

28.19  -124.32 


1.67  -   6.41 


2.57  -  11.65 


*   -  15.66 


0.24  -   7.19 


0.34  -   1.72 


0.02 
0.12 
0.11 
0.39 
0.17 
0.08 


"  Negative  lower  limit. 


APPENDIX  TABLE  4. 


ATLANTIC  COD 

Stratified  Bean  number  per  tow  (untransforised)by 
length  freauencs  for  regions  1-5  Massachusetts 
inshore  bottom  trawl  survey*  sprint  and  autu»n»  1933. 


SPRING 


AUTUMN 


E   G   I   0   N   S 


CHS 


9 

L. 


5 


1  II 

II 

2  1 

.230 

II 

3  II 

.489! 

2.574! 

II 

4  1 

3.997 

.239 

5.446 

.034 

.178  II 

5  11 

4.689! 

.573! 

6.804! 

.034! 

.311  II 

6  1 

1.265 

.382 

1.705 

.127 

.248  II 

7  II 

.070! 

.143! 

.212! 

n 

8  1 

.048 

.230 

II 

9  II 

.070! 

II 

10  1 

II 

11  II 

.070! 

II 

12  1 

!    .126  II 

13  II 

.109  II 

14  1 

!    .781  II 

15  II 

1.701  II 

16  1 

!    .145 

4.459  II 

17  II 

.145! 

5.794  II 

18  1 

!    .145 

!    .041 

!   5.807  II 

19  II 

.290! 

7.333  II 

20  1 

!    .942 

!    .141 

!   6.834  II 

21  II 

.942! 

.606! 

7.894  II 

22  1 

!   1.232 

!    .424 

!   8.298  II 

23  II 

2.246! 

.422! 

5.803  II 

24  1 

!   1.710 

!    .368 

!   4.378  II 

25  1 

2.174! 

.469' 

3.970  II 

26  1 

!   2.246 

!    .225 

!    1.887  11 

27  1 

1.957! 

.281 

1.334  II 

28  1 

!   1.159 

!    .090 

!   1.170  II 

29  1 

.725! 

.088 

.843  II 

30  1 

!    .652 

!    1.050  II 

31  1 

.290! 

.045 

1.473  II 

32  1 

!    .290 

!    .122 

!    .940  II 

33  1 

.072! 

.045 

1.151  II 

34  1 

!    .290 

!    .080 

!   2.350  II 

35  1 

.163 

1.651  II 

36  1 

!    .208 

!   2.802  II 

37  1 

.132 

2.253  II 

38  1 

!    .159 

!    .332 

!   2.153  II 

39  1 

.414 

2.047  II 

40  1 

!    .145 

1    .533 

!    1.683  II 

41  1 

.206 

1.459  II 

42  1 

!    .072 

!    .328 

!    1.639  II 

43  1 

.072! 

.288 

1.844  II 

44  1 

!    .072 

!    .123 

!   1.847  II 

45  1 

.072! 

.246 

.828  II 

46  1 

!    .093 

!   1.464  II 

47  1 

.246 

.541  II 

48  1 

!    .072 

!    .164 

!    .512  II 

.145 
.333 


.072 
.072 


.497! 
.984! 
.216! 
.035! 


.046 
.274 

,046 

.027 


.045! 
.048! 


.105 
.105 


.211 

.105 
.421 
.316 


.105 


.211 


.122! 


.211 


APPENDIX  TABLE  4,  CONT. 


ATLANTIC  COD         : 
Stratified  lean  nuaber  per  tow  (untransforaed)by 
length  freauency  for  regions  1-5  Massachusetts 
inshore  botton  trawl  survey?  spring  and  sutunni  1983. 


SPRING 


AUTUMN 


REGIONS 


CHS 


49 
50 
51 
52 
53 
54 
55 
56 
57 
58 
59 
60 
61 


II 
II 
II 


II 
II 


62  II 

63  II 

64  II 

65  II 

66  II 

67  II 

68  II 

69  II 

70  II 

71  II 

72  II 

73  II 

74  II 

75  II 

76  II 

77  II 

78  II 

79  II 

80  II 

81  II 

82  II 

83  II 

84  II 

85  II 

86  II 

87  II 

88  II 

89  II 

90  II 

91  II 

92  II 

93  II 

94  II 

95  II 

96  II 


.072 

.290 
•m 

.145 
.159 

.072 


♦217 
.043 
.072 

.072 
.116 

,043 


.043 


.202 
,298 

.257 
.076 
.089 
.110 
.129 

.041 


.093 
.041 


.122 
.045 

.041 


.041 


.537 

11 

.426 

II 

.066 

II 

.268 

II 

.269 

II 

.326 

II 

.353 

II 

.420 

II 

.249 

II 

.189 

II 

.437 

11 

.613 

II 

.084 

II 

.084 

II 

.084 

II 

.046 

11 

.053 

II 

II 

,099 

II 

II 

II 

II 

II 

II 

II 
II 
II 
II 
II 
II 
II 
II 
II 
II 
II 
II 

,084  II 
II 
II 
II 
II 
II 
II 
II 
II 
II 
II 


.027 


APPENDIX  TABLE  4,  CONT. 


ATLANTIC  COD  J 

Stratified  »ean  nuaher  per  tow  (untransforsedJby 
length  freauency  for  regions  1-5  Massachusetts 
inshore  bottoa  trawl  survey*  sprint  and  autumni  1983. 


SPRING 


AUTUMN 


REGIONS 


CMS 

1 

2 

3 

4 

5 

1 

2 

3 

4 

5 

97  II 

II      ! 

98  II 

!    .084 

II 

99  II 

II 

100  II 

!    .041 

!    .084 

II 

101  II 

II      ! 

102  II 

II 

103  II 

It      ! 

104  II 

II 

105  II 

II       ! 

106  II 

!    .027 

11 

total: 

10.649 

1,385 

37.100 

8.747 

103.877 

0.623 

1.947 

2.209 

ave.ln: 

4.73 

5.41 

17.10 

36.62 

27.41 

5.40 

6.76 

21.14 

APPENDIX  TABLE  5. 


Stratified  mean  catch  per  tow  (kilograms  and 
number) ,  estimate  of  precision  and  average 
weight  per  individual  of  HADDOCK 
for  all  Massachusetts  inshore  strata  sets , 
spring  and  autumn,  1978  -  1983 


SPRING 


1978 
1979 
1980 
1981 
1982 
1983 


Mean 
Wt./tow 

95%  Confi 
Limit 

dence 
s 

Mean 
No. /tow 

0.27 

0.02 

- 

0.53 

0.46 

0.02 

A 

91 

- 

0.04 

0.12 

0.27 

0.11 

- 

0.44 

2.12 

0.25 

0.07 

- 

0.43 

1.94 

0.02 

ft 

- 

0.05 

0.03 

0.34 

0.06 

_ 

0.63 

1.70 

95%  Confidence 

Limits        Wt./No, 


0.04  - 

-  0.87 

0.60 

A 

-  0.28 

0.15 

0.75  - 

-3.49 

0.13 

0.59  - 

-  3.29 

0.13 

ft   . 

-  0.06 

0.69 

0.82  - 

-  2.58 

0.20 

AUTUMN 

1978 

0.00 

0.00 

0.01 

A 

-  0.02 

0.00 

1979 

0.06 

0.04  - 

-  0.08 

7.19 

4.43 

-  9.94 

0.01 

1980 

0.16 

0.05  - 

-  0.28 

7.83 

2.56 

-13.09 

0.02 

1981 

0.14 

ft   . 

-  0.33 

0.52 

ft 

-  1.11 

0.27 

1982 

0.11 

0.01  - 

-  0.21 

13.38 

0.03 

-26.72 

0.01 

1983 

0.01 

ft  . 

-0.02 

0.40 

ft 

-  0.82 

0.02 

*  Negative  lower  limit 


APPENDIX   TABLE    6- 


HADDOCK  J 

Stratified  sean  nuiber  per  tow  (untransforae'^by 
lensth  freauency  for  regions  1-5  Massachusetts 
inshore  bottom  trawl  survey?  sprint  and  autusru  1983. 


SPRING 


AUTUMN 


REGIONS 


CMS 


2 


1  II 


1 

L 

II 

3 

II 

4 

II 

5 

II 

6 

II 

7 

II 

8 

II 

9 

11 

10 

II 

11 

II 

12 

II 

13 

II 

14 

II 

15 

II 

16 

II 

17 

II 

18 

II 

19 

II 

20 

II 

21 

II 

nn 

L.4. 

II 

23 

II 

24 

II 

25 

II 

26 

II 

27 

II 

28 

II 

29 

II 

30 

II 

31 

II 

32 

II 

33 

II 

34 

II 

35 

II 

36 

II 

37 

II 

38 

II 

39 

II 

40 

II 

41 

II 

42 

II 

43 

II 

44 

II 

45 

II 

46 

II 

47 

II 

48 

II 

♦043 


.290 
.261 
.507 
,290 
.217 
,145 


.045 
.045 


.253 
,261 
,268 
.651 
.433 
.967 
1.272 
1.153 
.532 
.133 
.084 
.034 


.084 


.145 
.580 
.290 
.217 
.072 

.072 


.046 


.197 
.184 

»tu7 

.046 


.105 


.027 
.027 


APPENDIX  TABLE  6,  CONT. 


HADDOCK  : 

Stratified  »ean  nu&ber  per  tow  (untransforaed)by 
length  freauency  for  regions  1-5  Massachusetts 
inshore  bottoa  trawl  survey*  sprins"  and  autuaru  1933. 


SPRING 


AUTUMN 


REGIONS 


CMS 


J 


i. 


49 

ii 

50 

n 

51 

ii 

52 

ii 

53 

ii 

54 

ii 

55 

ii 

56 

ii 

57 

ii 

58 

ii 

59 

ii 

60 

ii 

total: 

ave.ln: 

.043 
.043 
.043 


.169 
.169 


1.884 
25.'* 


i.j 


0.090 
23.50 


6.517 
23.06 


1.377 
12.84 


0.921 
12.32 


APPENDIX  TABLE  7.    Stratified  mean  catch  per  tow  (kilograms  and 

number) ,  estimate  of  precision  and  average 
weight  per  individual  of  SILVER  HAKE 
for  all  Massachusetts  inshore  strata  sets , 
spring  and  autumn,  1978  -  1983 


SPRING 


Mean 

95%  Cor 

ifidence 

Mean 

Wt./tow 
0.63 

Limits 

No. /tow 

1978 

0.24 

-   1.02 

4.85 

1979 

1.89 

-   3.92 

7.72 

1980 

1.54 

& 

3.13 

10.65 

1981 

1.76 

0.60 

-   2.93 

15.34 

1982 

0.31 

0.17 

-   0.45 

3.47 

95%  Confidence 

Limits        Wt./No. 


2.70  -   7.00      0.13 


3.02  -  12.41       0.24 


3.63  -  17.67       0.14 


5.89  -  24.79      0.12 


2.20  -   4.74      0.09 


1983 


2.41 


1.26  -   3.55 


20.38 


8.98  -  31.77 


0.12 


AUTUMN 


1978 

1.86 

1979 

3.11 

1980 

3.27 

1981 

3.61 

1982 

1.95 

1983 

1.82 

0.75  -   2.98     45.38 


2.16  -   4.05      41.74 


0.81  -   5.74     34.62 


2.41  -   4.82      27.60 


1.46  -   2.43      42.42 


1.46  -   2.19     20.93 


19.16  -  71.60 


32.93  -  50.55 


17.56  -  51.69 


18.69  -  36.51 


28.57  -  56.28 


16.64  -  25.22 


0.04 


0.07 


0.09 


0.13 


0.05 


0.09 


Negative  lower  limit. 


APPENDIX  TABLE   8. 


SILVER  HAKE  J 

Stratified  Bean  nuaber  per  tow  (untrarisforaied)by 
length  freauency  for  regions  1-5  Massachusetts 
inshore  bottoa  trawl  survey?  sprint  and  autusni  1983. 


SPRING 


R     E     G     I 


0  N      S 

1  2 


AUTUMN 


CMS 


n 


c 

J 


1  1 

2  1 

3  1 

4  1 

5  1 

6  I 

7  1 

8  1 

1    .437 

9  II 

.077! 

10  I 

1    .131 

11  II 

.230! 

12  1 

1   2.071 

13  II 

3.306 

14  1 

1   7.443 

15  1 

4.765 

16  1 

1    1.710 

17  1 

1.541 

18  1 

1    2.973 

19  1 

2.596 

20  1 

1    1.623 

21  1 

.262 

22  1 

1    1.208 

23  II 

2.410" 

24  1 

2.601 

25  II 

1.776 

26  1 

2.011 

27  II 

2.120 

28  1 

1    1.798 

29  II 

1.519 

30  1 

1    1.503 

31  II 

1,557 

32  1 

1    .913 

33  II 

.732 

34  1 

1    .546 

35  1 

.328 

36  1 

I    .896 

37  II 

.213 

38  1 

I    .044 

39  II 

.131 

40  1 

1    .087 

41  II 

.344' 

42  1 

1    .066 

43  II 

.082 

44  1 

45  II 

46  1 

47  11 

.060 

43  1 

.048 


il 

II 

.041 

II 
II 

.034 

II 

!    .084 

II 

.056 

.045 

11 

!    .048 

!    .217 

II 

♦071! 

.247' 

.084 

II 

.072 

!    .540 

!    .390 

II 

.071! 

.410! 

.053 

II 

!    .966 

!    .248 

II 

.123! 

,635! 

.279 

II 

.114 

!    ,592 

!    ,333 

II 

.185! 

,931! 

.111 

II 

.071 

!   1,260 

!    ,325 

II 

,141! 

.921 

,523 

II 

!   1.597 

!    .747 

II 

.022 

1.142 

.631 

II 

.022 

.141 

!    .864 

!    .612 

II 

.087 

.072' 

.472 

,090 

II 

.044 

,261 

!    .735 

!    .111 

11 

.022 

.288" 

.430! 

.527 

II 

.109 

.406 

!   1.271 

!    .796 

11 

.864! 

1.895! 

.857 

II 

1.288 

!   2,308 

!   1.102 

II 

1,127" 

2.655! 

.237 

II 

.694 

!   2,229 

!    .321 

If 

.661! 

2.279! 

.126 

II 

.839 

!   1.042 

!    .271 

II 

.1451 

.842! 

II 

.214 

!    .551 

!    .080 

II 

.114! 

.510! 

.027 

II 

.143 

!    ,258 

!    .027 

II 

.072! 

,480! 

II 

!    .229 

.084 

II 

.222! 

II 

!    ,207 

.126 

II 

.258! 

.027 

II 

!    .131 

.027 

II 

.128! 

.053 

II 

.086 

.027 

II 

.132! 

II 

.035 

II 

.080! 

II 

!    .131 

II 
II 
II 

.217 

.217 

.652 

,870 

,435 

,942 

1.014 

1.464 

1.522 

1,159 

.507 

.507 

.072 

.072 

.072 
.072 


.035 
.035 
.041 
.293 
.722 

Tin 


.0S6 

.118 

1.137 

1.676 

i.  it/  / 

2.544 

2.090 

2,239 

1.755 

2.520 

1.396 

2.012 

1.976 

2.250 

1.404 

2.070 

2.039 

1.886 

2.189 

1.764 

1.054 

1.114 

1.091 

.206 

.302 

.347 

.080 

.341 

.090 

.171 

.125 

.035 


.090 
.035 

.080 


.211 
.636 
1.544 
2.817 
3.596 
4.230 
3.299 

4.142 
2.053 
3.961 

3.304 
2.207 
2.503 

.292 
.266 
.473 
.690 
.450 
.370 
.133 
.213 
.186 
.133 
.030 
.107 
.053 

.132 
.107 
.027 
,027 


.027 
.030 


APPENDIX  TABLE  8,  CONT. 


SILVER  HAKE  I 

Stratified  aesn  nusber  per  tow  (untrarisforised)by 
length  freauency  for  regions  1-5  Massachusetts 
inshore  bottoB  trawl  survey*  sarins  and  autuan»  1983. 


SPRING 


AUTUHN 


REGIONS 


CHS 

1 

2 

3 

4 

5 

1 

2 

3 

4 

5 

49  II 

.041! 

50  II 

!    .035' 

51  II 

.043! 

52  II 

!    .045! 

53  11 

54  II 

55  II 

56  II 

57  11 

58  II 

.045! 

total: 

52.109 

0.048 

8.178 

30.005 

9.558 

0.362 

9.797 

42.237 

43.451 

AVE.LNJ 

20.90 

9.00 

25.67 

24.02 

21.20 

18.31 

19.56 

22.53 

18.66 

APPENDIX  TABLE  9. 


Stratified  mean  catch  per  tow  (kilograms  and 
number) ,  estimate  of  precision  and  average 
weight  per  individual  of  RED  HAKE 
for  all  Massachusetts  inshore  strata  sets, 
spring  and  autumn,  1978  -  1983 


SPRING 


Mean 

95%  Confidence 

Mean 

95%  Con 

fidence 

Wt./tow 
3.40 

Limits 

No. /tow 
11.12 

Limits 

Wt./No. 

1978 

*   -  7.70 

* 

26.00 

0.31 

1979 

11.85 

*   -27.02 

33.71 

A 

74.54 

0.35 

1980 

3.03 

1.24  -  4.81 

16.00 

2.62  - 

29.38 

0.19 

1981 

12.01 

*   -28.46 

34.77 

2.06  - 

67.48 

0.34 

1982 

2.86 

*  -  5.80 

7.30 

1.26  - 

13.34 

0.39 

1983 

3.16 

1.51  -  4.82 

14.46 

7.17  - 

21.74 

0.22 

AUTUMN 


1978 

2.57 

1.83  - 

3.31 

8.31 

1979 

2.75 

1.84  - 

3.66 

12.77 

1980 

3.44 

1.77  - 

5.10 

18.09 

1981 

6.12 

3.68  - 

8.57 

32.87 

1982 

3.42 

2.32  - 

4.51 

17.95 

1983 

5.68 

3.22  - 

8.14 

26.85 

5.47  -  11.14 


6.66  -  18.88 


7.44  -  28.73 


19.93  -  45.80 


12.84  -  23.06 


13.78  -  39.93 


0.31 
0.22 
0.19 
0.19 
0.19 
0.21 


"  Negative  lower  limit 


APPENDIX   TABLE    10. 


RED  HAKE  : 

Stratified  Bean  nuiber  per  tow  (untrsnsforse'JVoa 
length  freouency  for  regions  1-5  Massachusetts 
inshore  bottom  trawl  survey?  sprint  and  autuaru  19S3. 


SPRING 


AUTUMN 


REGIONS 


CHS 


1  II 


2  II 

3  II 

4  II 

5  11 

6  II 

7  II 

8  II 

9  II 

10  II 

11  II 

12  II 

13  II 

.048 

14  il 

.224! 

.048 

15  11 

.224! 

16  II 

.770! 

17  II 

♦689! 

18  II 

.732! 

19  II 

.470! 

20  11 

.328! 

21  II 

1.016! 

22  II 

.951! 

23  II 

2.273! 

24  II 

1.486! 

25  II 

2.874! 

26  II 

.907! 

27  II 

.973! 

28  II 

.175! 

29  II 

.303! 

30  II 

.180! 

31  II 

.443! 

32  II 

1.443! 

33  II 

1.448! 

34  II 

1.448! 

35  II 

1.694! 

36  II 

1.776! 

37  II 

1.109! 

38  II 

1.000! 

39  II 

1.027! 

.096 

40  II 

.164! 

41  II 

.301! 

42  II 

.683! 

43  II 

.164! 

.048 

44  II 

.563! 

45  II 

.120! 

46  II 

.060! 

47  II 

.180! 

.048 

43  II 

♦062 

.062 


.087 


.072 

.072 


.072 
.145 
.072 
.072 

.145 
.290 
.145 
.072 
.043 
.072 
.071 


.072 


♦095 
.048 
.609 
.833 
.546 
.422 
1.295 
2.015 
1.986 
1.370 
1.300 
.737 
.520 
.550 
.304 
.090 
.221 
.226 
.121 
.586 
.620 
.823 
.824 
.728 
♦671 
.776 
.349 
.339 
♦596 
.505 
.848 
♦747 
.936 
.447 
.503 
.389 
.173 
.374 
.210 


.357  I 

.421  I 

.195  1 

.843  I 

.927  I 

1.011  I 

.585  I 

.653  I 

.559  I 

.467  I 

.130  I 

.169  I 

.147  I 

.084  I 

.243  I 

.147  I 

.299  I 

.034  I 

.169  I 

.147  I 

.812  I 

.448  I 

.342  1 

TO  I 

.405  I 

.302  I 
I 

.138  I 

.027  I 

.169  I 

.111  I 


.073  I 

I 

.046  I 


r.nn 


! 

i 
.286! 

.095! 
! 

i 
♦048! 


!    .041! 

.041! 

.133 

;      1 

.046 

.370 

! 

.467 

1.884 

!    .082! 

.748 

3.913 

.210! 

1.965 

4.053 

!    .413! 

2.070 

3.936 

.322! 

2.241 

5.507 

!    1.908! 

3.163 

2.609 

3.214! 

1.524 

1.739 

!   3.872! 

1.567 

.370 

4.135! 

.379 

.435 

!   4.137! 

.327 

.435 

3.561! 

.300 

!   2.220! 

.791 

2.134! 

.424 

!    1.793! 

.370 

1.976! 

.554 

!   2.405! 

.580 

2.807! 

.610 

!   3,835! 

.719 

3.537! 

1.005 

2.939! 

1.409 

3.472! 

1.196 

2.255! 

1.592 

2.403! 

1.747 

1.800! 

.798 

2.208! 

1.145 

1.673! 

.906 

1.177! 

.426 

.308! 

.638 

1.211! 

.264 

♦634! 

.453 

.467! 

.345 

.411! 

.213 

,557! 

.211! 

.212 

APPENDIX  TABLE  10,  CONT. 


RED  HAKE  : 

Strstified  »esn  nusber  per  tow  (untrsnsforaedJby 
length  freauency  for  regions  1-5  Massachusetts 
inshore  bottom  trawl  survey?  sprint  and  3utuan»  19S3» 


SPRING 


AUTUHN 


REGIONS 


CHS 

i 

n 

4. 

3 

4 

5 

1      2 

3 

4 

J 

4?  II 

.134! 

.046  1 

.432! 

.053 

50  II 

!    .124! 

.084  1 

!    .246! 

.053 

51  II 

.293!  ~ 

.146! 

.053 

52  11 

!    .164! 

.046  1 

!    ,035! 

53  II 

.022! 

.175! 

.035! 

54  II 

!    .168! 

.041! 

55  II 

.041! 

r     i 

.076! 

56  II 

!    .041! 

.125! 

,i)53 

57  II 

! 

! 

.053 

58  II 

;      ; 

!      ; 

59  II 

! 

! 

60  II 

!       ; 

i    .041! 

61  II 

.041! 

! 

.053 

62  II 

!       j 

!    .041! 

total: 

28.727 

0.288 

1.629 

26.460 

10.913 

0.044 

26.304 

67.127 

32.653 

ave.ln: 

29,29 

32.50 

30.41 

28.29 

25.03 

25.50 

19.12 

30.43 

23.03 

APPENDIX  TABLE  11  . 


Stratified  mean  catch  per  tow  (kilograms  and 
number) ,  estimate  of  precision  and  average 
weight  per  individual  of  WHITE  HAKE 
for  all  Massachusetts  inshore  strata  sets , 
spring  and  autumn,  1978  -  1983 


SPRING 


Mean 
Wt./tow 

0.95 

95%  Confidence 
Limits 

Mean 
No. /tow 

1978 

2.23 

4.23 

1979 

0.34 

*  _ 

0.77 

2.23 

1980 

0.12 

0.04  - 

0.20 

2.29 

1981 

0.28 

0.12  - 

0.44 

4.79 

1982 

0.03 

0.01  - 

0.06 

0.44 

1983 

0.12 

0.01  - 

0.22 

1.33 

95%  Confidence 

Limits        Wt./No, 


0.34  -   8.12       0.22 


0.82  -   3.65       0.15 


0.54  -   4.04       0.05 


2.69  -   6.89       0.06 


0.13  -   0.74       0.07 


0.53  -   2.13       0.09 


AUTUMN 


1978 

0.80 

0.55  - 

1.05 

13.72 

1979 

0.78 

0.44  - 

1.12 

7.25 

1980 

1.01 

0.71  - 

1.31 

12.91 

1981 

0.97 

0.54  - 

1.40 

10.34 

1982 

0.60 

0.30  - 

0.90 

5.48 

1983 

0.32 

0.20  - 

0.45 

1.82 

9.68  -  17.76 


4.42  -  10.09 


9.40  -  16.43 


5.04  -  15.64 


2.42  -   8.54 


1.17  -   2.47 


0.06 
0.11 
0.08 
0.09 
0.11 
0.18 


"  Negative  lower  limit. 


APPENDIX  TABLE  12. 


WHITE  HAKE  : 

Stratified  seen  nusber  per  tow  (untransforfced)by 
length  freauency  for  regions  1-5  Massachusetts 
inshore  bottoa  trawl  survey?  sprint  and  autumnr  1983. 


SPRING 


AUTUMN 


REGIONS 


CHS 

i     ; 

2      3 

4 

5 

i          ; 

2      3 

4 

5 

1  II 

II 

2  II 

!       1 

3  II 

.497! 

II 

4  II 

1.015! 

!       1 

5  II 

.428! 

II 

.095 

6  II 

.070! 

!       1 

.048 

7  II 

.070! 

!    .071! 

II 

8  II 

!       1 

9  II 

II 

10  II 

!       1 

11  II 

II 

!    .077 

12  II 

.055! 

!       1 

1    .056! 

!    .077 

13  II 

.045! 

.084  II 

!    .077 

14  II 

.034  II 

15  II 

.219! 

II 

.105 

16  II 

!    .084  1 

1    .056! 

!    .077 

.105 

17  II 

.055! 

.084  1 

.111! 

.090 

.105 

18  II 

!       1 

1    .056! 

!    .105 

19  II 

.036 

.169  1 

.421 

20  II 

!    .090 

!    .084  1 

!    .090 

!    .274 

21  II 

.045 

5JK  I 

.041' 

.316 

22  II 

!    .036 

!    .436  1 

!    .045 

i     v*7 

23  II 

♦  177 

.253  1 

.045 

.163 

24  II 

.055! 

!    .181 

!    .364  1 

!    .181 

.421 

25  II 

.045' 

.475  II 

.041! 

,316 

26  II 

!    .080 

!    .111  1 

.035 

.316 

27  II 

II 

.090! 

.027 

28  II 

!    .084  1 

!    .176 

.105 

29  II 

.053  1 

.060! 

.347! 

.027 

30  II 

!    .111  1 

!    .479 

.105 

31  II 

.053  II 

.  » 

.768" 

32  II 

!    .041 

!       1 

.383 

33  II 

II 

.312' 

34  II 

!       1 

.181 

35  II 

II 

.166! 

,105 

36  II 

!    .084  1 

!    .181 

37  II 

II 

.035! 

38  II 

!    .045 

!       1 

.035" 

39  II 

II 

.045! 

40  II 

!       1 

.045! 

total: 

2.462 

0.071 

0.922 

2.904 

0.339 

0.308 

3.956 

3.550 

ave.ln: 

6.00 

7.00 

23.34 

23.02 

18.31 

13.00 

29.35 

22.55 

APPENDIX  TABLE  13 


Stratified  mean  catch  per  tow  (kilograms  and 
number) ,  estimate  of  precision  and  average 
weight  per  individual  of  SCUP 
for  all  Massachusetts  inshore  strata  sets , 
spring  and  autumn,  1978  -  1983 


SPRING 


Mean 
Wt./tow 

17.81 

95%  Confidence 
Limits 

Mean 
No. /tow 

50.48 

95%  Confidence 
Limits 

Wt./No. 

1978 

A 

46.30 

A 

n 

-123.22 

0.35 

1979 

9.63 

0.25  - 

19.00 

40.65 

3.44 

-  77.86 

0.24 

1980 

22.95 

4*                    — 

65.18 

104.74 

-284.58 

0.22 

1981 

9.48 

2.28  - 

16.67 

159.41 

27.72 

-291.10 

0.10 

1982 

0.53 

0.01  - 

1.04 

5.66 

0.04 

-  11.27 

0.09 

1983 

1.80 

0.29  - 

3.30 

12.98 

1.23 

-  24.74 

0.14 

AUTUMN 


1978 

14.26 

1979 

11.38 

1980 

12.08 

1981 

13.51 

1982 

8.61 

1983 

13.98 

9.42  -  19.11    1797.25 


7.92  -  14.84    1088.63 


8.77  -  15.39    1141.45 


6.42  -  20.60 


911.16 


4.63  -  12.59    2012.63 


6.09  -  21.86    1669.54 


1026.82-2567.68       0.01 


746.06-1431.21       0.01 


792.69-1490.21      0.01 


258.59-1563.73      0.02 


630.46-3394.80     <  0.01 


765.55-2573.52      0.01 


*  Negative  lower  limit. 


APPENDIX  TABLE  14. 


scup  : 

Stratified  aean  nuaber  per  tow  (untransforaedJby 
length  freauency  for  regions  1-5  Massachusetts 
inshore  bottoa  trawl  survey*  sprint  and  autuaru  1932 


SPRING 


REGIONS 


AUTUMN 


CMS 


1  I 

2  I 

I 


3 

4  I 

5  I 

6  I 

7  I 

8  I 

9  I 

10  i 

11  I 

12  I 

13  I 

14  I 

15  I 

16  I 

17  1 

18  I 

19  I 

20  I 

21  I 

22  I 

23  I 

24  I 

25  I 

26  I 

27  I 

28  I 

29  I 

30  I 

31  I 

32  I 

33  I 

34  I 

35  I 

36  I 

37  I 

38  I 

39  I 

40  I 

41  I 

42  I 

43  I 

44  1 


.464 
.842 
.295 


1.038 

6»  lUL 

12.907 

12.643 

5.749 

1.333 

.325 

.109 

.092 

.124 


.070 


.190 

1.381 

4.088 

4.132 

4.230 

2.276 

2.082 

1.235 

.949 

.901 

♦473 

.047 
.048 


.071 
.424 
.353 
.212 
.071 

.071 


II   10.723 

11  224.396 

!   9.374 

II  1176.031 

335.913! 

22.373! 

11  1301.726 

!  1310.410 

39.994! 

.041! 

II  489.728! 

1637.435! 

10.289! 

II  245.181 

877.961 

29.316! 

II   68.153! 

299.968! 

41.361! 

II   2.257 

39.552 

9.167! 

II   1.240! 

.316! 

II   11.783 

II   15.653! 

.900! 

1 1   32.022 

8.412 

.877! 

II   13.255! 

7.838! 

3.746! 

II   3.145 

1.302 

5.181! 

II    .110! 

.066! 

1.435! 

1 1    .278 

II   2.505! 

.650! 

II   5.614 

!    .945 

.159! 

II   5,955! 

.118! 

II   2.666 

II   2.383! 

.118! 

11   3.603 

II   1.878! 

II   1.714 

II    .773! 

II    .663 

.236! 

* 

II    .279! 

II    .164 

.118! 

II    .111 

II    .055! 

II    .109! 

.118! 

* 

total: 
ave.ln: 


42.754 
17.37 


22.033 
19.22 


1.201 
18.06 


3624.657 
6.17 


4531.853 
6.95 


164.402 
7.93 


0.041 
6.00 


APPENDIX  TABLE  15 


Stratified  mean  catch  per  tow  (kilograms  and 
number) ,  estimate  of  precision  and  average 
weight  per  individual  of  BLACK  SEA  BASS 
for  all  Massachusetts  inshore  strata  sets , 
spring  and  autumn,  1978  -  1983 


SPRING 


Mean 
Wt./tow 

0.37 

95%  Confidence 

Limits 

Mean 
No. /tow 

1.12 

95%  Confidence 
Limits 

Wt./No. 

1978 

*  -  0.77 

2.82 

0.33 

1979 

0.40 

0.10  -  0.69 

0.54 

0.17  - 

0.91 

0.74 

1980 

0.43 

0.13  -  0.73 

0.54 

0.16  - 

0.93 

0.79 

1981 

0.71 

0.32  -  1.11 

1.19 

0.52  - 

1.86 

0.60 

1982 

0.49 

0.27  -  0.71 

1.18 

0.59  - 

1.77 

0.42 

1983 

0.76 

0.21  -  1.30 

2.35 

0.56  - 

4.14 

0.32 

AUTUMN 


1978 

0.48 

0.18  - 

0.78 

43.77 

*  -95.96 

0.01 

1979 

0.61 

0.32  - 

0.91 

40.71 

1.33  -80.09 

0.02 

1980 

0.55 

0.24  - 

0.85 

52.37 

18.53  -86.22 

0.01 

1981 

0.17 

0.08  - 

0.26 

34.86 

6.99  -62.74 

0.01 

1982 

0.81 

0.47  - 

1.15 

217.34 

69.44-365.23 

>  0.01 

1983 

0.64 

0.16  - 

1.12 

117.50 

*   -246.44 

0.01 

Negative  lower  limit. 


APPENDIX  TABLE  16. 


BLACK  SEA  BASS        I 
Stratified  sean  lumber  per  tow  (untransforinedJby 
length  freouency  for  regions  1-5  Massachusetts 
inshore  bottos  trawl  survey*  sarins  arid  autuan?  1933. 


SPRING 


AUTUMN 


REGIONS 


CHS 


J 


5 


1  II 

2  II 

3  II 

4  li 

5  II 

6  II 

7  II 

8  II 

9  II 

10  II 

11  II 

12  II 

!    .048! 

13  II 

14  II 

15  II 

16  II 

17  II 

18  II 

19  II 

.047! 

20  II 

.273 

.095! 

21  II 

.077! 

.143! 

22  II 

.109 

.474! 

.132 

23  II 

.328! 

.995! 

24  II 

.169 

1.756! 

.150 

25  II 

.109! 

1.141! 

.274 

26  II 

.169 

1.230! 

.062 

27  II 

.109! 

.332! 

28  II 

.060 

!    .426! 

.071 

29  II 

.109! 

.095! 

30  II 

.022 

.190! 

31  II 

.142! 

32  II 

.164 

.379! 

.071 

33  11 

.109! 

.142! 

34  II 

.189! 

35  II 

.055! 

.332! 

36  II 

.237! 

37  II 

.047! 

38  II 

.109 

39  II 

.095! 

40  II 

41  II 

42  II 

43  II 

.048! 

.071 

44  II 

45  II 

,096! 

46  II 

47  II 

.055! 

48  II 

.046 


5.295 
16.745 
33.361 
12.118 

3.234 
.165 


.111 


.111 
.223 

.166 
.223 
.385 
.278 
.223 


22.493 

98.464 

167.827 

155.966 

43.154 

,461 


.059 

.113 
.125 


.177 


! 
! 

.462! 
1.324! 
2.421! 
1.524! 

.071 


.080 
.080 


APPENDIX  TABLE   16,    CONT 


BLACK  SEA  BASS  J 

Stratified  aesn  nuaiber  per  tow  (untrarisforaed)by 
length  freauency  for  regions  1-5  Massachusetts 
inshore  bottas  trawl  survey?  sprint  and  autuani  1983. 


SPRING 


AUTUHN 


REGIONS 


CHS 


L 


5 


Z 


49  II 


i 


i 


i 


II 


.066! 


TOTAL;        2.027         3.72S         0.830 
AVE.LM!      26.72         26.65         26,80 


0.046  72.638      488.910         5.961 

24.00  5.42  6.23  6.73 


APPENDIX  TABLE  17  . 


Stratified  mean  catch  per  tow  (kilograms  and 
number) ,  estimate  of  precision  and  average 
weight  per  individual  of  TAUTOG 
for  all  Massachusetts  inshore  strata  sets , 
spring  and  autumn,  1978  -  1983 


SPRING 


Mean 

95%  Con 

fidence 

Mean 

95%  Confidence 

Wt./tow 
4.48 

Limits 

No. /tow 
2.36 

Limits 

Wt./No. 

1978 

0.88 

-8.09 

0.55  - 

4.17 

1.90 

1979 

5.16 

1.54 

-  8.78 

2.89 

1.02  - 

4.77 

1.78 

1980 

4.13 

1.25 

-7.01 

1.91 

0.64  - 

3.18 

2.17 

1981 

2.86 

1.38 

-4.34 

2.16 

1.00  - 

3.31 

1.33 

1982 

5.94 

1.86 

-10.01 

3.70 

1.04  - 

6.36 

1.60 

1983 

5.24 

1.18 

-  9.30 

2.96 

0.79  - 

5.14 

1.77 

AUTUMN 


1978 

0.72 

0.05  - 

1.39 

1979 

0.57 

0.19  - 

0.95 

1980 

1.05 

0.24  - 

1.86 

1981 

0.79 

0.12  - 

1.47 

1982 

0.70 

s'c   _ 

1.52 

1983 

0.27 

0.04  - 

0.49 

0.46 


1.57 


4.50 


0.96 


0.65 


0.99 


0.06  - 

-  0.87 

1.56 

&  . 

-  3.24 

0.36 

ft  . 

-  9.95 

0.23 

0.36  - 

-  1.56 

0.83 

0.14  ■ 

-  1.16 

1.07 

0.16  - 

-  1.82 

0.27 

*  Negative  lower  limit. 


APPENDIX  TABLE  18. 


TAUTOG  : 

Stratified  aean  nuaber  per  tow  (uritransforaed)by 
length  freauency  for  regions  1-5  Massachusetts 
inshore  bottoa  trawl  survey*  spring  and  autuan*  1933. 


SPRING 


R   E   6   I   0 


AUTUMN 


CHS 


1  II 


2  II 

3  II 

4  II 

5  II 

6  II 

7  II 

8  II 

9  II 

10  II 

11  11 

12  II 

13  II 

14  II 

!    .047 

15  II 

.047 

16  II 

17  II 

.048 

18  II 

.249 

19  II 

.139! 

.047 

20  II 

.055 

!    .142 

21  II 

.070! 

.047 

22  II 

.055 

!    .142 

23  II 

24  II 

!    .142 

25  II 

.109! 

.047 

26  II 

.055 

.047 

27  II 

.095 

28  II 

!    .144 

29  II 

.095 

30  II 

.070 

!    .047 

31  II 

.279 

.238 

32  II 

.124 

!    .048 

33  II 

.403 

.048 

34  II 

.194 

!    .047 

35  II 

.055 

.095 

36  II 

.124 

!    .189 

37  II 

.209 

.284 

38  II 

.055 

!    .047 

39  II 

.542 

40  II 

.706 

!    .095 

41  II 

.391 

.048 

42  II 

♦443 

!    .190 

43  II 

.751 

.142 

44  II 

.279 

!    .047 

45  II 

.941 

.142 

46  II 

.512 

!    .047 

47  II 

.458 

.142 

48  II 

.751 

!    .047 

.062 


.048 


.111 

.111 
.109 


.109 


,109 
.055 
.275 


.223 
.332 
,109 


.109 


.109 


.118 
.118 
.236 
.414 
.414 

.118 
.177 

.059 


.059 


.118 


.231 
.154 


,206! 
,069! 
,164! 


.048! 


.095! 

.095! 
.034! 


APPENDIX  TABLE   18,    CONT. 


TAUTOG  : 

Stratified  nesn  nuaber  per  tow  (untr3nsfor»ed)by 
length  freauency  for  regions  1-5  Hassachusetts 
inshore  bottoi  trswl  survey*  sprinS  and  autuoru  1983. 


SPRING 


REGION 


AUTUMN 


n 
0 


CHS 


49  II 

.264! 

! 

50  II 

.836 

!    .047! 

51  II 

.264! 

,236! 

52  II 

.209 

j      ; 

53  II 

.279! 

i 

54  II 

.348 

i      ; 

55  II 

.264! 

,189! 

56  II 

!    .047! 

57  II 

! 

58  II 

.070 

.047! 

59  II 

.070! 

! 

.069! 

60  II 

.047! 

61  II 

.124! 

.047! 

total: 

11.245 

3.695 

0.062 

0.116 

ave.ln: 

42,80 

36.92 

30.00 

53.26 

.060 


.109 


.055 


1.988 
28.53 


1.831 
15.71 


0.385 
6.40 


0.712 
10.37 


APPENDIX  TABLE  19 


Stratified  mean  catch  per  tow  (kilograms  and 
number) ,  estimate  of  precision  and  average 
weight  per  individual"  of  OCEAN  POUT 
for  all  Massachusetts  inshore  strata  sets , 
spring  and  autumn,  1978  -  1983 


Mean 

Wt./tow 

1978 

21.10 

1979 

22.82 

1980 

16.13 

1981 

35.04 

1982 

35.29 

1983 

49.36 

SPRING 

95%  Confidence  Mean 
Limits No.  /tow 

8.72  -  33.48  45.88 

15.88   -   29.76  44.80 

10.43   -    21.84  28.70 

24.58   -    45.50  62.43 

20.02   -    50.56  51.18 

33.42   -    65.30  65.30 


95%  Confidence 

Limits        Wt./No. 


25.01  -  66.74 


29.93  -  59.68 


17.87  -  39.54 


42.12  -  82.73 


32.17  -  70.18 


46.49  -  84.11 


0.46 
0.51 
0.56 
0.56 
0.69 
0.76 


AUTUMN 


1978 

1.48 

0.88  - 

1979 

2.15 

1.35  - 

1980 

1.92 

0.64  - 

1981 

1.91 

0.77  - 

1982 

3.51 

1.42  - 

1983 

2.14 

1.04  - 

2.95 


3.21 


3.06 


5.60 


3.25 


18.66 


25.05 


13.94 


6.67 


20.43 


12.52 


10.08  -  27.23    0.08 


14.97  -  35.14    0.09 


4.76  -  23.12    0.14 


3.05  -  10.28    0.29 


8.99  -  31.86    0.17 


4.94  -  20.10    0.17 


APPENDIX  TABLE   20. 


OCEAN  POUT  I 

Stratified  sean  nuaber  per  tow  (untrsrisforaedJoy 
lenSth  freouenca  for  regions  1-5  Massachusetts 
inshore  bottom  trawl  survey?  sprint  and  Butuaru  1983. 


SPRING 


E      G      I 
5 


0      M      S 


AUTUMN 


CHS 


i. 


2 


5 


1  1 

2  1 

3  1 

4  1 

5  1 

6  1 

7  II 

8  1 

9  II 

10  1 

11  11 

12  1 

13  II 

14  i 

15  II 

16  1 

17  1 

18  1 

19  1 

20  1 

21  II 

22  1 

23  II 

24  1 

25  II 

.087! 

26  I 

27  II 

28  1 

1    .037 

29  II 

.148! 

30  1 

1    .087 

31  1 

.060! 

32  1 

33  1 

.087! 

34  1 

1    .208 

35  II 

36  1 

I    .153 

37  II 

,514" 

38  1 

1    .333 

39  II 

.202 

40  1 

I    .628 

41  1 

.454 

42  1 

1    .541 

43  1 

.781 

44  1 

1    .634 

45  1 

.989 

46  1 

1    1.290 

47  1 

.508 

48  1 

1     .836 

II 

!        II 

11 

!       II 

II 

!       II 

.082 

II 

>    .048 

II 

.048. 

II 
!       II 

II 
!       II 

II 
!       II 

.408 

.253  II 

!    .181 

!    .390  li 

.552 

II 

!    .338 

!    .299  II 

.430 

.506  II 

!    .395 

!    .179  II 

.072 

.758 

.506  II 

!    .459 

!    .084  11 

.424! 

1.123  11 

!    ,493 

!   1,344  II 

.072! 

.764! 

,884  11 

1.095 

'   1.352  II 

.072! 

1.532" 

3.087  II 

!   1.494 

4.052  II 

1.185 

2.827  11 

.072 

!    .986 

!   2.253  II 

.145 

.940 

2.579  11 

.145 

!   1.517 

!   2.229  II 

1.690 

2.173  II 

.072 

!   1.476 

!   3.350  11 

2.054! 

2.498  II 

.072 

•    1.875 

!   2.769  11 

.145 

2.508 

2.264  II 

.072 

!   1.845 

!   1.749  II 

♦072 

2.029 

.995  II 

!   2.023 

i   1.719  11 

.217 

2.087 

2.993  II 

!   2.444 

!   2.122  II 

1.974 

2.609  11 

.043 

!   3.693 

!   2.222  11 

2.668! 

2.762  II 

!   4.228 

!   2.132  II 

2.591 

2.087  11 

!   3.015 

!   3.616  II 

.362 
.217 
.217 


.072 

.362 
.217 
.217 
.362 

.217 

,217 
,217 
,072 
,072 
.072 
.290 
.217 
.072 
.217 


.072 


.217 


.045! 
.082! 
.089! 
.406! 
.164! 
.041! 
.090! 

.105! 
.204! 
.162! 
.331! 
.125! 
.201! 
.467! 
.331! 
.738! 
.604! 
.347! 
.512! 
.718! 
.251! 
.612! 
.386! 
.875! 
.995! 
.793! 
.447! 
.672! 
.633! 
.457! 
.557! 
.457! 
.407! 
.532! 
.331! 
.432! 


.211 
.948 
1.159 
1.580 
.975 
.527 


.527 

,421 

,843 

2.107 

3.403 

2.713 

1.488 

,741 

,843 

1.133 

.915 

1.923 

.685 

1.179 

.765 

.396 

.212 

.764 

1  tiJU 

,869 
.817 
.869 
.843 
.211 
.369 
.475 
.423 
.369 
♦237 
.027 
.237 
.027 
.300 


APPENDIX  TABLE  20,  CONT. 


OCEAN  POUT  : 

Stratified  »ean  nuaber  per  tow  (untrarisfori&ed)by 
length  freauency  for  regions  1-5  Massachusetts 
inshore  bottom  trawl  survey?  spring  and  autuaru  1983. 


SPRING 


AUTUMN 


REGIONS 


CMS 

i     : 

2       3 

4 

5 

1       2 

3      4 

5 

49  II 

,929! 

!    .087' 

3.786! 

5.071 

II       ! 

!    .296! 

.764 

50  1 

1.049! 

!    .188 

!   3.924 

4.019 

II       ! 

!       !    .161 

51  II 

.574! 

2.591! 

5.923 

II       ! 

!    .161! 

.237 

52  1 

.574! 

!    .072 

!   2.688 

5.354 

II       ! 

!       !    .283 

.237 

53  II 

.393! 

!    .303! 

3.521! 

7.430 

II       ! 

!    .196! 

.090 

54  1 

.514! 

!    .288 

3.555 

5.492 

II       ! 

!       !    .125 

.237 

55  II 

.153! 

!    .043! 

2.808! 

5.665 

11       ! 

!    .161! 

.211 

56  1 

.426! 

!    .480 

2.224 

6,469 

II       ! 

!       !    .080 

57  II 

.022! 

!    .290! 

2.733! 

5.442 

II       !       i 

!    .090! 

,211 

58  I 

.240! 

!    ,216 

3.762 

6.004 

II       ! 

!       !    .090 

59  II 

!    ,361! 

4.321! 

3.878 

II       ! 

!    .035! 

60  1 

!    .377 

!   3.686 

3.218 

II       ! 

!       !    .045 

nrn 

61  II 

!    ,261! 

4.353! 

4.896 

II       ! 

!    .080! 

62  1 

.087! 

!    .453 

2.571 

2,812 

II       ! 

63  II 

.022! 

!    .188! 

3.552! 

3.206 

II       ! 

64  1 

!    .348 

2.360 

.970 

II       ! 

65  1 

!    .375! 

3.348! 

1.653 

II       ! 

66  1 

!    .159 

!   3.461 

2.302 

II       ! 

67  II 

!    .370! 

1.764! 

1.257 

II       ! 

68  1 

.022! 

!    .288 

!   1.579 

1.123 

II       ! 

!       !    .035! 

69  II 

!    .152! 

1.602! 

.655 

II       ! 

!    .045! 

70  1 

!    .216 

!   2.436 

.265 

II       ! 

!       !    .035! 

71  1 

!    .145" 

.417! 

,437 

II       ! 

!    .045! 

72  I 

!    .043 

!   1.128 

,109 

II       ! 

73  II 

!    .143! 

.919! 

II       !       ! 

!    .045! 

74  1 

!    .152 

!    .377 

,264 

II       ! 

75  1 

!    .145! 

.965! 

.046 

II       !       ! 

76  1 

I    .724 

.046 

II       ! 

77  1 

.251! 

II       !       ! 

78  1 

!    .635 

!    .126 

II       ! 

79  1 

.082! 

II       !       ! 

» 

80  1 

!    .289 

II       ! 

81  1 

.271! 

.046 

II       !       ! 

82  1 

!    .048 

i    .046 

II       ! 

83  1 

.128! 

II       !       ! 

84  1 

I    .247 

II       ! 

85  1 

.143! 

II       !     •  ! 

86  1 

!    .082 

1!       ! 

87  1 

II       !       ! 

88  1 

!    .041 

II       ! 

89  1 

.086! 

II       !       ! 

90  1 

II       ! 

91  1 

II       !       ! 

92  1 

II       !       ! 

93  1 

.045! 

II       !       ! 

94  1 

!    .247 

II       !       ! 

TOTAL 

1   13.634 

7.418 

126.077 

146.242 

3.986   16.608 

36.990 

AVE.  LI 

r.   45.89 

57.10 

50.82 

47.72 

23.89    36.85 

26.49 

APPENDIX  TABLE  21 . 


Stratified  mean  catch  per  tow  (kilograms  and 
number) ,  estimate  of  precision  and  average 
weight  per  individual  of  NORTHERN  SEAROBIN 
for  all  Massachusetts  inshore  strata  sets , 
spring  and  autumn,  1978  -  1983 


SPRING 


Mean 
Wt./tow 

14.74 

95%  Confidence 
Limits 

Mean 
No. /tow 

75.95 

95%  Confidence 
Limits 

Wt./No. 

1978 

-  41.02 

*  -214.10 

0.19 

1979 

11.81 

1.40 

-  22.21 

64.01 

6.81-121.21 

0.18 

1980 

12.53 

0.61 

-  24.43 

55.37 

2.82-107.92 

0.23 

1981 

29.04 

1.57 

-  56.50 

150.94 

15.39-286.49 

0.19 

1982 

59.39 

9\ 

-135.31 

329.24 

*  -749.18 

0.18 

1983 

42.99 

* 

-  92.44 

256.16 

*   5  67.45 

0.17 

AUTUMN 


1978 

3.81 

A 

9.12 

21.56 

2.24- 

40.88 

0.18 

1979 

4.20 

*•     — 

8.94 

34.57 

12.94- 

56.19 

0.12 

1980 

0.97 

1.43 

19.35 

10.99- 

27.71 

0.05 

1981 

0.70 

0 

.07  - 

1.33 

23.40 

4\           — 

47.70 

0.03 

1982 

1.29 

0 

.25  - 

2.32 

33.12 

6.61- 

59.64 

0.04 

1983 

0.84 

0 

.21  - 

1.47 

17.83 

5.41- 

30.24 

0.05 

*  Negative  lower  limit. 


APPENDIX  TABLE  22. 


NORTHERN  SEAROBIN 

Stratified  tean  nuaber  per  tow  (untransfor&ed)by 
length  freauency  for  regions  1-5  Massachusetts 
inshore  bottoa  trawl  survey?  spring  and  aututnru  1983. 


SPRING 


AUTUHN 


E  6  I   0  N 


CHS 

i 

2 

3 

4       5 

1 

2 

3 

4 

5 

1  II 

2  II 

3  II 

4  II 

1 1    .056 

!    .154 

5  II 

il    .056! 

3.030! 

.616 

.048! 

6  II 

II   1.400 

9.404 

1.155 

7  II 

II   1.059! 

14.950! 

2.312 

.095! 

8  II 

1 1   2.557 

15.201 

2.120 

.048! 

9  II 

li   1.084! 

7.790! 

.456' 

.191! 

10  II 

»055 

2.700 

.668! 

11  II 

.169! 

.239! 

1.055! 

1.097! 

12  II 

.048 

.319 

,382! 

13  II 

.109! 

.141! 

.095! 

14  II 

.055 

15  II 

16  II 

17  II 

.115" 

.059 

18  II 

.736 

9.536 

19  II 

.612' 

14.646! 

.529! 

20  II 

.671 

!   38.891 

1.183 

.076! 

.066 

21  II 

1.150 

119.898! 

1.239! 

.156! 

22  II 

1.152 

!  198.869 

1.009 

.082! 

!    .066 

!    .638 

!    .048! 

23  II 

.755 

220.880! 

1.254! 

.335! 

.375' 

1.514 

24  II 

.469 

!  131.922 

.973 

.254! 

1 1    .022 

.711 

2.312 

!    .471' 

.059 

25  II 

.383 

105.055! 

.812! 

.095! 

II    .060' 

1.152' 

3.188 

.273! 

.105 

26  II 

.270 

!  167.201 

.547 

.082! 

1 1    .060 

1.021 

2.152 

!    .184! 

.033 

27  II 

.164 

111.123! 

.627! 

T>ftl 

II    .132< 

1.170! 

1.036 

,165! 

.033 

28  II 

.249 

!   45.732 

.705 

.122! 

II    .222 

I    .684 

!    .797 

29  II 

.164 

11.079 

.563 

II    .192 

.514! 

.159 

,048! 

30  II 

.109 

!   10.413 

!    .185 

II    .167 

.354 

.159 

31  II 

.055 

7.769 

.118! 

.045! 

32  II 

!   9.001 

!    .066 

33  II 

1.088 

II    .116< 

.066' 

34  II 

!    .192 

1 1    .056 

!    .198 

35  II 

36  II 

!    .096 

37  II 

.109 

total: 

7,551 

1203.440 

10.324 

1.423 

7.239 

60,750 

18.768 

-  3.857 

0.231 

ave.ln: 

21.81 

23.96 

22.81 

24.10 

10.53 

9.59 

18.52 

15.24 

25.17 

APPENDIX  TABLE  23. 


Stratified  mean  catch  per  tow  (kilograms  and 
number) ,  estimate  of  precision  and  average 
weight  per  individual  of  LONGHORN  SCULPIN 
for  all  Massachusetts  inshore  strata  sets , 
spring  and  autumn,  1978  -  1983 


SPRING 


Mean 

Wt./tow 

1978 

2.30 

1979 

2.63 

1980 

1.89 

1981 

6.08 

1982 

5.69 

1983 

6.08 

95%  Confidence  Mean 

Limits No.  /tow 

1.55  -   3.04  11.93 

1.79  -   3.48  17.91 

1.43  -   2.35  12.10 

4.00  -   8.15  38.67 

4.38  -   7.00  36.83 

4.04  -   8.13  44.69 


95%  Confidence 

Limits Wt  ./No. 

7.86  -   15.99  0.19 

10.04  -   25.78  0.15 

8.64  -   15.56  0.16 

23.88  -   53.47  0.16 

25.53  -   48.12  0.16 

19.40  -   69.97  0.14 


AUTUMN 


1978 

0.26 

0.12  - 

1979 

1.08 

0.61  - 

1980 

1.21 

0.49  - 

1981 

0.70 

0.33  - 

1982 

1.38 

0.71  - 

1983 

0.95 

0.22  - 

0.41 


1.54 


1.92 


4.09 


10.03 


14.49 


4.64 


14.83 


12.04 


1.43  - 

6.74 

0.06 

5.57  - 

14.49 

0.11 

5.99  - 

23.^00 

0.08 

2.15  - 

7.13 

0.15 

6.66  - 

23.00 

0.09 

4.82  - 

19.27 

0.08 

Negative  lower  limit. 


APPENDIX  TABLE  24. 


LONGHORN  SCULPIN       : 
Stratified  aean  nuaber  ?er  tow  (uritransforaied)by 
length  freauency  for  regions  1-5  Massachusetts 
inshore  bottom  trawl  survey*  sprins1  and  sutunni  1983. 


SPRING 


REGIONS 


AUTUMN 


CHS 


2 


1  II 

II 

2  II 

II 

3  II 

II 

4  II 

II 

.111 

5  II 

II 

6  II 

II 

7  11 

II 

.055 

8  II 

II 

9  II 

.090 

II 

.022 

10  II 

.132! 

.727 

II 

11  II 

.035 

1.517 

II 

12  11 

! 

.071! 

.221! 

1.738 

II 

13  II 

!    .181 

!    .858 

11 

14  II 

.246 

♦  171. 

2.704 

II 

15  II 

1.896 

II 

16  II 

.290. 

,217 

6.596 

II 

17  11 

!    .352 

10.322 

II 

18  II 

.559 

18.992 

II 

19  II 

!    .043 

!    .828 

14.533 

II 

20  II 

.362 

1.786 

14.972 

II 

21  II 

.044 

!    1.652 

!   2.282 

!   10.779 

II 

22  11 

.044! 

.048" 

1.368 

2.485! 

9.159 

II 

23  II 

.208 

2.679 

!    1.544 

10.009 

II 

24  II 

.339! 

1.774 

1.434! 

9.627 

II 

25  II 

.410 

.048 

2.067 

1.829 

14.057 

11 

26  11 

.568! 

.048! 

1.542! 

1.437! 

11.069 

II 

27  II 

1.475 

.048 

1.299 

!    1,213 

10.853 

II 

28  II 

1.501! 

.287 

2.348" 

1.417! 

5.810 

II 

29  II 

1,010 

!    .239 

!    1.784 

!    1.401 

i   2.401 

II 

30  11 

.492 

.144 

1.344 

1.206" 

2.166 

II 

31  II 

.131 

!    .096 

!    .370 

!    .873 

,431 

II 

32  II 

.1641 

.144 

.1741 

,292! 

II 

33  II 

.060 

!    .114 

!    .158 

!    .283 

11 

34  II 

.093 

.331 

II 

35  11 

!    .048 

II 

36  II 

,076! 

II 

37  11 

!    ,048 

II 

total: 

6.445 

1.101 

20.027 

22.632 

161,828 

0,188 

ave.ln: 

27.46 

28.74 

25.09 

23.86 

21.46 

5.45 

.145 
.145 
.362 
.435 
,725 

1.522 
.580 

1.037 
♦797 
.290 
.072 
.145 
.217 
.072 
.072 

.217 


,043 


.048 
.048 


.086 
.035 
.408 
.695 
1.150 
.822 
.618 
.246 
.510 
.366 
.791 
.696 
.561 
.290 
.290 
.086 
,121 


,211 

1.869 

2.785 

3.903 

4.363 

3.593 

1.994 

1.093 

.625 

1.310 

2.294 

2.883 

5.351 

1.837 

3.203 

1.323 

1.262 

.692 

.764 

.421 


6.884 
17.26 


7.915 
19.21 


42,276 
17.51 


APPENDIX  TABLE  25. 


Stratified  mean  catch  per  tow  (kilograms  and 
number) ,  estimate  of  precision  and  average 
weight  per  individual  of  YELLOWTAIL  FLOUNDER 
for  all  Massachusetts  inshore  strata  sets , 
spring  and  autumn,  1978  -  1983 


SPRING 


Mean 
Wt./tow 

6.09 

95%  Confidence 
Limits 

Mean 
No. /tow 

22.83 

95%  Confidence 
Limits 

Wt./No. 

1978 

3.62  - 

8.56 

12.55  - 

33.11 

0.27 

1979 

6.90 

4.93  - 

8.86 

26.42 

18.87  - 

33.96 

0.26 

1980 

6.01 

4.54  - 

7.48 

19.70 

14.55  - 

24.85 

0.30 

1981 

9.81 

7.34  - 

12.27 

46.52 

31.12  - 

61.93 

0.21 

1982 

7.72 

5.03  - 

10.42 

23.71 

16.12  - 

31.30 

0.33 

1983 

5.45 

2.95  - 

7.95 

16.11 

10.10  - 

22.11 

0.34 

AUTUMN 


1978 

1.68 

0.91  - 

2.46 

9.95 

1979 

4.47 

2.86  - 

6.08 

29.27 

1980 

3.55 

2.42  - 

4.67 

24.75 

1981 

1.65 

0.70  - 

2.60 

6.83 

1982 

2.52 

1.62  - 

3.42 

13.11 

1983 

2.07 

0.79  - 

3.34 

13.70 

6.72  -  13.17 


17.92  -  40.63 


16.66  -  32.83 


4.15  -   9.52 


7.23  -  18.99 


4.39  -  23.01 


0.17 
0.15 
0.14 
0.24 
0.19 
0.15 


APPENDIX  TABLE  26. 


YELLOUTAIL  FLOUNDER     I 
Stratified  aean  nuaiber  ?er  tow  (untransforaedlby 
length  freouency  for  regions  1-5  Massachusetts 
inshore  bottoa  trawl  survey?  sprint  snd  autumn?  1983. 


SPRING 


REGIONS 


AUTUMN 


CHS 


1 


li 


3  I! 

4  II 

5  II 

6  II 

7  II 

8  II 

9  II 

10  II 

11  II 

12  II 

13  II 

14  II 

15  II 

16  II 

17  II 

18  II 

19  II 

20  II 

21  II 

22  II 

23  II 

24  II 

25  II 

26  II 

27  II 

28  II 

29  II 

30  II 

31  II 

32  II 

33  II 

34  II 

35  II 

36  II 

37  II 

38  II 

39  II 

40  II 

41  II 

42  II 

43  II 

44  II 

45  II 

46  II 

47  II 

48  II 


.060 


.022 
.022 

.044 
.104 
.082 
.148 
.087 
.066 
.109 
.109 
.104 
.044 
.022 
.022 
.022 


.048 


!        II 

II 

!       II 

II 

>       II 

li 

!       II 

.169  II 

II 

.048' 

II 

!    .189  II 

.072! 

.095 

.066  II 

.072 

.225 

!    .421  II 

.072 

.334 

.126  II 

.072 

!    .263 

!    .172  II 

.123 

.109  II 

.435 

!    .041 

!    .185  II 

.232! 

.208 

.551  II 

.143 

!    .215 

!    .084  II 

.217! 

.084  II 

.507 

.258 

!    .769  II 

.478! 

.176 

1.109  II 

.293 

!    .216 

!   2.480  II 

.563 

.656 

3.994  II 

.438 

.489 

!   3.346  II 

.464! 

.612 

5.057  II 

.553 

.600 

3.579  II 

.123! 

.724 

3.415  II 

.507 

!    .436 

!   3.535  II 

.567' 

.538 

1.641  II 

.319 

!    .365 

!    .963  II 

.207 

.212 

1.535  II 

.178 

!    .123 

!   1.948  II 

1.843  11 

.486 

!    .461 

!   2.245  II 

.868 

.165 

3.071  II 

.426 

!    .241 

!   3.125  II 

.299! 

.310 

2.289  II 

.062 

!    .387 

!    1.724  II 

.264! 

.172 

1.563  II 

.221 

'    .121 

!   1.831  II 

.043! 

.035 

1.518  II 

.045 

1.084  II 

.043 

.889  II 
!    .130  II 

.119  II 

!    .172  II 

II 

.072 

.145 

.261 

.406 

.580 

1.275 

1.531 

1.377 

.980 

.879 

1.212 

.734 

.855 

.995 

.609 

.217 

.391 

.072 
.234 
.130 


.116 


.072 


.043! 
.048! 


.033 


.032! 

.247! 

.289! 

.864! 

.827! 

.985! 
1.277! 
1.484! 
1.199! 

.954! 

.508' 

.302! 

.497! 

.345! 

.293! 

,253! 

.563! 

.132! 

.581! 

.257! 

.257! 

.296! 

.171! 

.076! 
.045! 


.316 

.213 

1.040 

1.643 

3.346 

2.570 

1.619 

1.559 

1.186 

.862 

.706 

.782 

1.524 

2.023 

2.206 

2.209 

4.231 

4.172 

2.733 

1.430 
1.046 
.627 
.656 
.800 
.046 
.293 
.197 
.218 

.063 
.027 

.027 


APPENDIX  TABLE   26,    CONT. 


YELLOUTAIL  FLOUNDER 

Stratified  aean  nuaber  per  tow  (untransforaed)by 
length  freauency  for  regions  1-5  Massachusetts 
inshore  bottoa  trawl  survey?  sprins  and  autumn »  1983. 


SPRING 


AUTUMN 


REGIONS 


CHS 


5 


c 

J 


4?  II 

50  II 

51  II 


,253  II 

II 

♦084  II 


total: 
ave.ln: 


1.066 
32.96 


0.048 
12.00 


9.455 
28.38 


8.394 
27,25 


57.466 

30.85 


13.194      12.877      40.414 
23.14        23.17         24.38 


APPENDIX  TABLE  27.   Stratified  mean  catch  per  tow  (kilograms  and 

number) ,  estimate  of  precision  and  average 
weight  per  individual  of  WINTER  FLOUNDER 
for  all  Massachusetts  inshore  strata  sets , 
spring  and  autumn,  1978  -  1983 


SPRING 


Mean 
Wt./tow 


95%  Confidence 
Limits 


Mean 
No. /tow 


95%  Confidence 
Limits 


Wt./No. 


1978 


18.70 


12.80  -  24.60 


62.74 


47.50  -  77.97 


0.30 


1979 
1980 
1981 
1982 


16.56 


16.23 


21.50 


14.76 


11.13   -   21.98  58.85 


11.93    -    20.54  51.34 


13.51    -    29.48  70.86 


9.78    -    19.74  49.54 


42.36    -    75.34 


41.47   -    61.21 


49.53    -    92.18 


34.50   -    64.58 


0.28 


0.32 


0.30 


0.30 


1983 


23.56 


17.37    -    29.75 


81.76 


61.12  -  102.41 


0.29 


AUTUMN 


1978 

5.46 

1979 

13.68 

1980 

6.92 

1981 

6.36 

1982 

13.09 

1983 

8.61 

3.47    -      7.46  25.47 


9.13   -    18.22  54.26 


4.47    -      9.37  30.74 


4.39   -      8.33  22.51 


7.82    -    18.36  55.56 


5.33    -  .11.88  44.69 


15.82   -    35.13 


36.95   -    71.58 


20.84    -    40.64 


15.37   -    29.66 


34.76    -    76.36 


17.23    -    72.15 


0.21 


0.25 


0.23 


0.28 


0.24 


0.19 


APPENDIX  TABLE   28. 


yiNTER  FLOUNDER 

Stratified  aean  nuabsr  ?er  tew  (uritr3rrsforised)by 
length  frea'jency  for  regions  1-5  ftassBchusetts 
inshore  bottca  trewl  survey?  sprirsd  3r;d  3utuan>  1993. 


SPRING 


IONS 


AUTUMN 


CMS 


1  I 

I 

! 

2  1 

! 

.045! 

3  ! 

.045! 

4  ! 

.045! 

5  ! 

! 

6  1 

.103! 

7  ! 

.034! 

8  ! 

j 

.314! 

9  I 

1.235! 

10  1 

124 

.  .142" 

£»/07 ! 

11  1 

216 

,238. 

4.072! 

12  ! 

,092 

,334 

6.267! 

13  ! 

,357 

.570 

.071' 

6.023! 

14  ! 

£ 

IflA 

i.Sv 

.476 

.230! 

7  c--?c  I 
0. J/ j! 

15  ! 

1 

,435 

,905 

.203! 

3.790! 

16  ! 

3 

,730 

.621 

,264' 

2.124! 

17  1 

£ 

,939 

.619 

.274 

1.719! 

13  ! 

< 

,049 

.663 

.244 

1.624! 

19  ! 

3 

,120 

.665 

.338 

1.626! 

20  ! 

3 

,534 

.955 

,351 

1,036! 

21  1 

g 

►5Q7 

,522 

,353 

1.930! 

22  ! 

/ 

,652 

.423 

,433 

3,732! 

23  ! 

5 

,520 

,310 

,274 

3.655! 

24  ! 

4 

-ice 

,/JJ 

.522 

,310 

3.359! 

«C   1 
'1   ■ 

A.  W    1 

4 

,VCJ 

,610 

,504 

4.002! 

26  ! 

c 
w 

,153 

1,240 

.900 

4,027! 

27  ! 

4 

17Q 

t  A  WW 

,666 

1,176 

4.077! 

22  ! 

4 

r  w  /  w 

!    .714 

,723 

3.073! 

29  1 

1    4 

,705 

1 .734 

*.  ♦  WW™ 

1,621 

3.192! 

30  ! 

!   4,717 

!   1,529 

•).  nil 

1W  t  W  1  A 

1    nc«| 

i.cj4! 

wl  1 

1   6 

,007 

2,571 

1  n<  n 
1  ♦C'l7 

3. 893! 

32  ! 

1   4 

•J  AH 

!   2,716 

1  ,A39 

A  •  U'  <_'  *_ 

3,234! 

33  ! 

!      1 

,1Q7 

1     7  1  i7 

*        -  1  *  1  / 

A   -)m 
i  »/7/ 

n  inn  i 
Z*077 ! 

on  ! 

i   n 

1             4- 

,1JC 

1     n  .  nn 
!      -,107 

1  ,  tiO 

9  7»il 

25  • 

1   2 

1  '  " 
,i07 

1  ncr\ 
i      1.CJ7 

1,701 

1   nC1  1 

l,7jl! 

36  I 

1         4 

I    7  330 

*         W  *  w*  w  V 

1,326 

1.972! 

77  * 

0  /     'l 

| 

.344 

!    1.139 

1.712 

1.031! 

73  ! 

| 

r,nn 
♦  07C 

!    i  f;5? 

a   inc 
1,07  J 

1 i 025 ! 

m  i 
07  ! 

1 

■J  «n 
»/n7 

!    1,047 

!    ,292 

1  17S 1 

40  ! 

1 

1 

7QQ 

.077 

!    .613 

1,357 

nnn  i 
,7.17  ! 

41  1 

| 

.541 

i    .236 

i    ,953 

.753! 

42  ! 

1 

07ft 

»  v  *  V 

!    ,237 

!    .670 

'    .903! 

42  ! 

1 
1 

,230 

!    ,190 

!    ,533 

.360! 

44  1 

,lu7 

i 

!    .362 

'    .041! 

45  ! 

Atrc 
•  VJJ 

!    ,096 

!    ,511 

!    ,082! 

46  1 

.109 

!    ,096 

!    .540 

!    .232! 

47  I 

!    .190 

!    .406 

!    .232! 

48  ! 

i 

!    .043 

I 
I 

.034  ! 

.119  I 

.701  I 

.675  I 

1.737  I 

2.233  I 

2.699  ! 

2,761  ! 

2.511  I 

5,165  ! 

4,391  ! 

5,093  ! 

9,835  ! 

8,231  ! 

9.662  1 

9,594  I 

8,570  I 

5,520  I 

4.766  I 

5,032  ! 

7.322  ! 

4.813  ! 

6.665  ! 

7.116  I 

3,923  ! 

7    Q70  I 

1,219  ! 

1.624  ! 

1.113  ! 

.JAA  I 

♦  w    *  w  I 

,594  I 

,152  ! 

.276  I 


.276 
.034 


AC  I 

»ujo 

Arc 
»VJJ 

.111 


.111 

.056 
.111 
.519 
.807 
.837 

1,420 

,459 

rv-\c 
.70J 

.732 
.314 

in/ 
.070 

.437 
,230 
.202 
.290 
,220 
.191 
.126 
.022 

.142 
,022 


.006 


-066 


.066 


,072 


,217 
,507 
,217 
.290 

,367 
,290 

,  www 

nn  a 

,-on 
,662 
,277 
,232 

« wOO 

.273 

.731 

1.541 

1.250 

T     A.7" 
J.  4  0  7 

n    c-rn  t 
£  i  -  S£  '■ 

Icn  a 
*  Jut 

1.331 
1,640 

l/£w 

» <\r 
.  IV  J 

111 


.152 

.043 


mn 

,3/i 

2.402 
4,300 

C  .  0 1  7 

7,430 

U,wv. 

w.tC/ 

a     /  n  / 

1,07  0 

1      A    AA 


1  ,007  ! 

,977 
1,660 

1     AnD 

1  lUyo 

n  ini 
£*/£./ 

3.13S 

0  770 
7    ^00 

u,  .  i-L.'0 

2.313 
1.703 

t     inn 

1.S71 
1.267 
1.617 
1.239 

Aon 

.256 

nnc 
,-7  J 

.041 


,041 


.041 


0»T 

>   7  ii. 

121 

nnn 

7CO 

3  on 
£0 

r.nn 

37  £ 

r  /  U  w 

nn. 

~Ci 

O'Q 

"  f  w  w 

?97 

mn 


co; 
/c4 

A  .'  , 

f".  07 
'v  7  O 

617 

AC|i 

0A*5 


/  C  A 


v.r 


,517 
,324 

-  AH 

7-:7 


373 

302 

■027 


r,77 

t  WW 

^63 
.023 


APPENDIX  TABLE  28,  CONT. 


WINTER  FLOUNDER 

Stratified  seen  number  per  tew  (untrsrisfop&edJbs 
length  frequency  for  regions  1-5  Hsssachusetts 
inshore  bottoa  trewl  survey?  sprir^  end  sutusru  1983. 


SPRING 


S 


AUTUMN 


CliS 


49  I 

50  I 

51  ! 

52  I 

53  I 

54  I 

55  I 


.095! 
.047! 
.047! 

.047! 
i 

i 


1  nc  I 
.luJi 


1  n7  I 


107  I 


A  AC 

.VI J 


.047! 

.010! 

.028! 

.010! 

.018! 
! 

.017! 


total: 
ave.ln: 


r\n    n-i  n 
70.7l0 


1C.  .  0A7 

WW  *  I    tf  / 


44.6   899.72 


on  nr.i 
LI  .OC-C 

32.99 


94.704 
23.25 


131.579 
25.17 


9.340 
21.11 


0*1T) 

"  *  CA 
.11.  j'J 


19.647 

29.64 


-jn  /  /  c 


01  ii 


1;-)=;  077 

21.39 


APPENDIX  TABLE  29 


Stratified  mean  catch  per  tow  (kilograms  and 
number) ,  estimate  of  precision  and  average 
weight  per  individual  of  SUMMER  FLOUNDER 
for  all  Massachusetts  inshore  strata  sets , 
spring  and  autumn,  1978  -  1983 


SPRING 


1978 
1979 
1980 
1981 
1982 
1983 


Wt., 

/tow 

1. 

,20 

0, 

,61 

0, 

.62 

1 

.04 

1 

.37 

1 

.20 

95%  Confidence      Mean 
Limits        No. /tow 


0.54  -  1.86 


0.26  -  0.95 


0.36  -  0.88 


0.55  -  1.55 


0.58  -  2.15 


0.79  -  1.60 


1.17 


0.37 


0.36 


1.19 


2.03 


1.18 


95%  Confidence 
Limits 

Wt./No. 

0.32  - 

2.03 

1.02 

0.15  - 

0.60 

1.63 

0.22  - 

0.50 

1.71 

0.43  - 

1.96 

0.87 

0.90  - 

3.16 

0.67 

0.79  - 

1.57 

1.02 

AUTUMN 


1978 

0.83 

0.51  - 

1.16 

0.55 

0.33  - 

0.78 

1.51 

1979 

0.26 

0.04  - 

0.49 

0.17 

0.02  - 

0.32 

1.58 

1980 

0.71 

0.40  - 

1.02 

0.50 

0.25  - 

0.75 

1.41 

1981 

0.63 

0.36  - 

0.89 

0.77 

0.44  - 

1.10 

0.81 

1982 

1.36 

1.01  - 

1.72 

1.75 

1.26  - 

2.23 

0.78 

1983 

0.86 

0.53  - 

1.19 

0.75 

0.44  - 

1.06 

1.15 

APPENDIX  TABLE  30 


SUMMER  FLOUNDER        5 
Stratified  &ean  number  per  tow  (untransforsied)by 
length  freouency  for  regions  1-5  Massachusetts 
inshore  bottom  trawl  survey >  sarins  and  autui&ni  1933. 


SPRING 


AUTUMN 


REGIONS 


CMS 


5 


1  II 

2  II 

3  II 

4  II 

5  II 

6  II 

7  II 
3  II 

9  II 

10  II 

11  II 

12  II 

13  II 

14  II 

15  II 

16  II 

17  II 

18  II 

19  II 

20  II 

21  II 

22  II 

23  II 

24  II 

25  II 

26  II 

27  II 

28  II 

29  II 

30  II 

31  II 

32  II 

33  II 

34  li 

35  II 

36  II 

37  II 

38  II 

39  II 

40  II 

41  II 

42  II 

43  II 

44  II 

45  II 

46  II 

47  II 

48  II 


.055 

.060 
.060 
.115 
.109 

.060 
.190 
.169 
.164 
.060 
.197 
.388 
.070 


.060 


.048 

.048 

.142 

.047 
.048 
.095 
.095 
.144 
.285 
.190 
.190 
.095 
.191 
.142 
.142 
.429 
.096 
.238 


.080 
.062 
.080 

.080 

.283 

.080 

.062 


.0^ 


jj 


.066 


.056 

.236! 

.120 

,257 

.056! 

.132 

.077 

.059 

.165! 

.242 

.077! 

.191 

.131 

.132 

.077! 

.118 

,080 


.077! 


.048! 
.048! 
.048! 


APPENDIX  TABLE  30,  CONT. 


SUMMER  FLOUNDER        J 
Stratified  Besn  nusber  per  tou  (untrsnsforaecDby 
length  freouericy  for  regions  1-5  Massachusetts 
inshore  botto*  trawl  survey^  sprins  and  autumn i  19S3. 


SPRING 


AUTUMN 


REGIONS 


CMS 


4?  II 

.096! 

.062! 

50  II 

!    .095 

!    .062! 

51  II 

.048. 

.062! 

52  II 

.060 

!    ,047 

53  II 

.095! 

54  II 

.055 

J  J  1  1 

56  II 

57  II 

58  II 

59  II 

60  II 

61  II 

.047! 

62  II 

63  II 

.062! 

64  11 

65  II 

66  II 

.055 

i 

67  II 

68  II 

!    .048 

69  11 

70  II 

71  II 

72  II 

73  II 

.071! 

total: 

1.926 

3.141 

1.042 

ave.ln: 

41.85 

43.15 

46.13 

.251 
.230 
.142 
.055 


.022 
.055 
.044 


.125 


.059 


.043! 
.048! 
.095! 


.043! 


2.037 
45.98 


1.139 
45.02 


0.157 
43.97 


0.382 
50.88 


APPENDIX  TABLE  31. 


Stratified  mean  catch  per  tow  (kilograms  and 
number) ,  estimate  of  precision  and  average 
weight  per  individual  of  AMERICAN  PLAICE 
for  all  Massachusetts  inshore  strata  sets , 
spring  and  autumn,  1978  -  1983 


SPRING 


Mean 
Wt./tow 

1.81 

95%  Confidence 
Limits 

Mean 
No. /tow 

20.39 

95%  Confidence 
Limits 

Wt./No. 

1978 

1.05  -  2.56 

6.77 

-  34.01 

0.09 

1979 

4.00 

3.44  -  4.56 

51.28 

39.04 

-  63.53 

0.08 

1980 

5.17 

3.97  -  6.37 

88.33 

60.69 

-115.97 

0.06 

1981 

6.97 

4.74  -  9.20 

73.46 

40.62 

-106.29 

0.10 

1982 

5.38 

3.74  -  7.01 

52.73 

34.76 

-  70.70 

0.10 

1983 

5.50 

1.95  -  9.04 

35.67 

11.01 

-  60.33 

0.15 

AUTUMN 


1978 

2.96 

1.83  - 

-  4.09 

59.79 

1979 

1.42 

0.70  - 

■2.14 

16.63 

1980 

2.91 

2.01  - 

-  3.81 

36.95 

1981 

1.64 

0.59  - 

-  2.69 

14.21 

1982 

2.58 

1.16  - 

-  4.00 

21.00 

1983 

2.27 

1.34  - 

-3.19 

42.18 

29.58  -  90.01 


9.02  -  24.24 


23.83  -  50.06 


4.78  -  23.64 


10.66  -  31.34 


25.13  -  59.24 


0.05 
0.09 
0.08 
0.12 
0.12 
0.05 


APPENDIX  TABLE  32. 


AMERICAN  FLAICE       \ 
Stratified  uean  nuaber  per  tow  (untrsrisforaed)by 
length  freauency  for  regions  1-5  Massachusetts 
inshore  bottom  trawl  survey i  s?rin3  and  autumn?  1983. 


SPRING 


AUTUMN 


REGIONS 


CHS 


r 


1     I 

2  I 

3  I 

4  I 

5  I 

6  I 

7  I 

8  I 

9  I 

10  I 

11  I 

12  I 

13  I 

14  I 

15  I 

16  ! 

17  I 

18  I 

19  I 

20  I 

21  I 

22  I 

23  I 

24  I 

25  I 

26  I 

27  I 

28  I 

29  I 

30  I 

31  I 

32  I 

33  I 

34  I 

35  I 

36  I 

37  I 

38  I 

39  I 

40  I 

41  I 

42  I 

43  I 

44  I 

45  I 

46  I 

47  I 

48  I 


.159 


.072 


.035 


.276 

.482 

.311 

.436 

.266 

.125 

.276 

.717 

1.542 

1.300 

1.464 

1.113 

.632 

.707 

.432 

1.180 

1.301 

1.275 

1.717 

1.257 

.714 

.502 

.470 

.441 

.562 

.403 

.221 

.175 

♦045 

.035 

.035 

.161 

.035 
.080 


.035 


I 
.053  I 
.501  I 
.421  I 

1.175  I 
.531  I 

1.317  I 
.843  I 
.506  i 

1.095  I 
.688  I 

2.777  I 

3.675  I 

3.772  I 

6.027  I 

7.660  I 

8.163  I 

8.873  I 

14.140  I 

8.964  I 

12.793  I 

9.330  I 

9.889  I 

4.410  I 

5.410  I 

5.057  1 

4.023  I 

3.210  I 

3.204  I 

3.388  I 

2.134  I 

2.098  I 

.828  I 

1,242  I 

.084  I 

.528  I 

.275  I 

.742  I 

.053  I 

.446  I 

.084  I 

.297  1 

.053  I 

.046  I 


r 


.056 
.056 


.056 


.056 


.154 


.160 

!          .160 

.497 

4.757 

1.204 

!      16.57? 

3.386 

29.162 

7.064 

!      28.107 

6.035 

11.907 

4.710 

!        5.073 

2.739 

3.013 

1.736 

!       2.251 

1.395 

2.837 

.843 

!        3.441 

1.450 

4.665 

1.139 

!        3.785 

3.392 

3.251 

2.945 

!        3.111 

1.269 

2.246 

1.174 

!        1.903 

1.174 

2.219 

.963 

2.464 

.532 

.432 

2.142 

1.389 

2.199 

.502 

!          .582 

.391 

1.058 

.035 

!        1.241 

.206 

.846 

.276 

.186 

.027 

.125 

.080 

.211 

.045 

.027 

.035 

.160 

.035! 

.045! 

.133 

.027 


APPENDIX  TABLE  32,  CONT. 


AMERICAN  PLAICE 

Stratified  aean  number  per  tow  (untransformecDby 
length  freauency  for  resions  1-5  Massachusetts 
inshore  bottoa  trawl  survey»  sarins1  and  autumn>  1933. 


SPRING 


AUTUMN 


REGIONS 


CMS 

1 

3 

4 

5 

1 

L 

3 

4 

5 

49  II 

.045! 

.099 

II 

50  il 

,035! 

.275 

II 

51  II 

! 

.053 

II 

52  II 

.035! 

.053 

II 

53  II 

! 

.169 

II 

total: 

0.232 

20.875 

142.004 

0.223 

0.154 

47.792 

142.323 

ave.ln: 

39.06 

24.23 

24.85 

16.75 

14.00 

18.23 

16.03 

APPENDIX  TABLE  33. 


Stratified  mean  catch  per  tow  (kilograms  and 
number) ,  estimate  of  precision  and  average 
weight  per  individual  of  WITCH  FLOUNDER 
for  all  Massachusetts  inshore  strata  sets , 
spring  and  autumn,  1978  -  1983 


SPRING 


Mean 
Wt./tow 

0.99 

95%  Confidence 
Limits 

Mean 
No. /tow 

1.37 

95%  Confidence 
Limits 

Wt./No. 

1978 

0.48 

-1.49 

0.74 

-  1.99 

0.72 

1979 

0.64 

0.15 

-  1.12 

0.62 

0.19 

-  1.05 

1.03 

1980 

0.65 

ft 

-  1.43 

0.68 

* 

-  1.45 

0.97 

1981 

1.46 

* 

-  3.23 

1.71 

* 

-  3.50 

0.85 

1982 

0.44 

* 

-  0.93 

0.56 

K 

-  1.13 

0.79 

1983 

0.59 

0.22 

-  0.95 

0.97 

0.31 

-  1.64 

0.60 

AUTUMN 


1978 

1.07 

0.35  - 

1.80 

1.07 

0.46  - 

-  1.67 

1.01 

1979 

0.50 

ft   _ 

1.03 

0.63 

*   . 

-  1.32 

0.79 

1980 

0.83 

0.12  - 

1.54 

0.77 

0.14  - 

-  1.40 

1.07 

1981 

0.11 

A 

4\                   — 

0.25 

0.16 

A 

*•           - 

-0.41 

0.65 

1982 

0.35 

0.13  - 

0.56 

0.56 

0.04  • 

-  1.09 

0.62 

1983 

1.22 

0.30  - 

2.14 

1.72 

0.48  - 

-  2.96 

0.71 

"  Negative  lower  limits 


APPENDIX  TABLE  34, 


WITCH  FLOUNDER        I 
Stratified  iiean  number  per  tow  (untransfor&edJby 
length  freauency  for  resions  1-5  Massachusetts 
inshore  bottoa  trawl  survey*  spring  snd  autumn*  1933. 


SPRING 


R   E   G   I 


AUTUMN 


ONE 


CHS 


3 


r 
J 


1  II 


4  II 

5  II 

6  II 

7  II 

8  II 

9  II 

10  II 

11  II 

12  II 

13  II 

14  II 

15  II 

16  II 

17  II 

18  II 

19  II 

20  II 

21  II 

22  II 

23  II 

24  II 

25  II 

26  II 

27  II 

28  II 

29  II 

30  II 

31  II 

32  II 

33  II 

34  II 

35  II 

36  II 

37  II 

38  II 

39  li 

40  II 

41  II 

42  II 

43  II 

44  II 

45  II 

46  II 

47  II 

48  II 


!        II 

II 

!        II 

II 

!        II 

II 

!        11 

II 

II 

II 

II 

II 

!        II 

II 

!        II 

II 

!       II 

.053  II 

!    .053  II 

.244  II 

!    .080  II 

.133  II 

!    .080  II 

.053  II 

.138  II 

.164  II 

.133  II 

.160  II 

.080  II 

.053  II 

!    .053  II 

II 

!    .046  II 

.086 

II 

.041 

!    .111  II 

.041! 

II 

.125 

II 

.027  II 

.041 

.130  II 

.035! 

.053  II 

.084  II 

.084  II 

.063  II 

.084  II 

II 

.090! 

.453  II 

.045 

.109  II 

.041! 

.220  II 

.045! 


.045! 

.035! 
.045! 
.080! 

.045! 


.027 


.080 
,027 
.264 
.053 
.105 
.133 
.133 
.185 
.132 
.316 
.238 
.237 
.343 
,443 
.580 
.764 
.421 
.343 


APPENDIX   TABLE   34,    CONT. 


WITCH  FLOUNDER 

Stratified  aean  nunber  per  tow  (uritransforaed)by 
length  freauency  for  regions  1-5  Massachusetts 
inshore  bottoo  trawl  survey*  sp-rinS  and  autunru  1983. 


SPRING 


AUTUMN 


REGIONS 


CHS 


4? 
50 
51 


II 
II 
II 

52  II 

53  II 

54  II 

55  II 

56  II 

57  II 

58  II 
5?  II 

60  II 

61  II 

62  II 

63  II 

64  II 

65  II 

66  II 

total: 
ave.ln: 


.084  II 

.045 

!    .147  II 

.084  11 

.045 

!    .084  II 

II 

!    .169  II 

11 

.041 

!        11 

.041 

.084  II 

!        II 

.045 

II 

.045 

II 

II 

II 

II 

!        II 

II 

.027  II 

0.807 

3.622 

44.94 

37.35 

.045 

.173 

!    .843 

.421 

!    .211 

.035 

.237 

.045 

.316 

.045 

.211 


.105 
.105 


0.467 
45.10 


7.456 
45.99 


APPENDIX  TABLE  35 


Stratified  mean  catch  per  tow  (kilograms  and 
number) ,  estimate  of  precision  and  average 
weight  per  individual  of  WINDOWPANE 
for  all  Massachusetts  inshore  strata  sets , 
spring  and  autumn,  1978  -  1983 


Mean 

Wt./tow 

1978 

9.08 

1979 

8.46 

1980 

8.36 

1981 

11.12 

1982 

11.40 

1983 

7.16 

SPRING 

95%  Confidence  Mean 

Limits  No. /tow 

6.08  -  12.09  31.48 

5.42  -  11.50  30.12 

4.91  -  11.81  28.28 

6.90  -  15.34  36.83 

2.95  -  19.85  44.39 

4.79  -   9.53  23.62 


95%  Confidence 

Limits        Wt./No. 


21.12  -  41.85    0.29 


19.78  -  40.47     0.28 


16.78  -  39.77    0.30 


22.43  -  51.23    0.30 


7.21  -  81.56    0.26 


16.40  -  30.83     0.30 


AUTUMN 

1978 

0.98 

0.53  - 

1.42 

5.26 

1979 

1.91 

1.19  - 

2.63 

8.49 

1980 

1.64 

1.02  - 

2.27 

7.60 

1981 

1.09 

0.51  - 

1.68 

7.78 

1982 

1.64 

0.86  - 

2.41 

7.40 

1983 

0.86 

0.53  - 

1.18 

4.45 

2.49  -   8.03    0.19 


5.59  -  11.39    0.22 


4.75  -  10.44    0.22 


2.67  -  12.89    0.14 


4.11  -  10.69    0.22 


2.56  -   6.33    0.19 


APPENDIX  TABLE   36. 


UINDOWPANE  I 

Stratified  Jiean  nuaber  per  tow  (untransfor*ed)by 
length  freauency  for  regions  1-5  rlasaachusetts 
inshore  bottoa  trawl  survey*  sprint  and  autuam  1933 . 


SPRING 


AUTUMN 


REGIONS 


CHS 

i 

n 

L. 

3 

4 

5 

1 

3 

4 

J 

1  II 

II 

2  II 

II 

3  II 

11 

!    .033 

4  II 

II 

5  II 

II 

.390 

!    .092 

6  II 

II 

.446! 

.059 

i    .154 

7  11 

.095 

11 

.943 

.066 

!    .080 

8  II 

.055 

.048 

II 

.779! 

.066 

9  II 

!    .048 

II 

.333 

.066 

!    .043 

!    .041 

!    .033 

10  II 

.055! 

.034 

II 

.165! 

.077 

.092 

11  II 

.070 

II 

.109! 

!    .077 

12  II 

,203 

.095 

II 

.274! 

.148 

13  II 

.055 

!    .048 

!    .126 

II 

!    .148 

14  II 

.1301 

.048 

.159 

.184 

.339 

II 

15  II 

.399 

!    .048 

!    .230 

!    .295 

!    .348 

II 

!    .041 

16  II 

.355 

.192. 

.212 

.432 

.428 

II 

.115! 

.154 

17  II 

.295 

!    ,192 

!    .389 

!    .807 

!    .776 

II 

,022 

!    .071 

!    .041 

18  II 

.299! 

.292 

1.107 

1.400 

II 

.077! 

.071 

.178 

19  II 

.631 

!    .455 

!   1.474 

!    .830 

II 

.022! 

.059 

!    .130 

20  II 

.512! 

.144! 

.150. 

1.402 

.139 

II 

.155! 

.039 

21  II 

1.145 

.382 

.697 

.555 

!    .096 

11 

.181! 

.071 

.266 

22  II 

.434! 

.189! 

.752! 

.261 

.132 

II 

.322! 

.676 

.317 

23  II 

.637 

.238 

.611 

.041 

II 

.267! 

.398 

.445 

.383 

24  II 

.572! 

.524! 

.585! 

.048 

.099 

II 

.304! 

.423 

.300 

25  II 

.440 

1.000 

1.221 

.034 

.372 

II 

.177! 

.167 

.362 

.397 

26  II 

1.016! 

2.288! 

1.795! 

.1981 

.579 

II 

.073! 

.375! 

.353! 

.390 

27  11 

1.0S5 

4.094 

2.413 

.116 

1.206 

II 

107  1 

.184 

.241 

.260 

.645 

28  II 

1.052! 

5.471! 

3.672! 

.394" 

.938 

II 

.166! 

.132! 

.543! 

.348! 

.199 

29  11 

.855 

7.088 

3.342 

.504 

.619 

II 

♦022! 

1.775 

f  uuO 

.245 

30  II 

1.000! 

7.845! 

3.661! 

.302! 

.195 

II 

.843! 

.479! 

.199 

31  II 

1.079 

7.189 

3.900 

.368 

.132 

II 

.059 

•  •  .531 

.283 

.033 

32  II 

.551! 

6.951! 

1.149! 

.143! 

.462 

II 

.022! 

.533! 

.247! 

.033 

33  II 

.648 

4.759 

1.353 

,177 

.066 

II 

.077 

.041 

34  II 

.115! 

2.810! 

.761! 

.082! 

.046 

II 

.408! 

35  II 

.055 

2.049 

1.495 

.048 

.099 

It 

.274! 

.033 

36  II 

.022! 

1.476! 

.663! 

II 

.066! 

.212! 

37  II 

.957 

.734 

II 

.080! 

38  II 

1.196! 

.424! 

.033 

II 

.043! 

39  II 

.055. 

.525 

.150 

II 

.033 

40  II 

,237! 

.071! 

II 

.041! 

41  II 

.047 

II 

42  II 

II 

43  II 

.034" 

II 

total: 

13.615 

58.031 

31.540 

9.281 

9,513 

5.648 

0.691 

7.896 

5.084 

4.024 

ave.ln: 

25.17 

30.43 

28.62 

21.30 

22.92 

13.77 

27.13 

1C   -TC 

24.34 

APPENDIX  TABLE  37.   Stratified  mean  catch  per  tow  (kilograms  and 

number) ,  estimate  of  precision  and  average 
weight  per  individual  of  ATLANTIC  HERRING 
for  all  Massachusetts  inshore  strata  sets , 
spring  and  autumn,  1978  -  1983 


SPRING 


Mean 

95%  Confidence 

Mean 

Wt./tow 
0.29 

Limits 

No. /tow 

1978 

*  -  0.69 

34.56 

1979 

0.67 

*  -  1.36 

17.35 

1980 

0.63 

0.06  -  1.21 

14.89 

1981 

0.37 

0.04  -  0.70 

5.66 

1982 

0.12 

0.01  -  0.22 

2.74 

1983 

0.93 

*  -  2.20 

22.93 

95%  Confidence 
Limits 


-  91.11 


0.35  -  34.35 


*  -  32.17 


-  13.55 


*  -   5.58 


*  -  53.35 


Wt./No, 


0.01 


0.04 


0.04 


0.07 


0.04 


0.04 


AUTUMN 


1978 

0.41 

0.03  - 

0.80 

8.51 

1979 

0.03 

A 

<*     — 

0.07 

5.36 

1980 

0.10 

0.01  - 

0.19 

1.49 

1981 

0.09 

0.01  - 

0.18 

1.09 

1982 

0.16 

0.01  - 

0.31 

3.92 

1983 

0.57 

0.11  - 

1.03 

7.19 

*  -  17.18     0.05 


*  -  15.29     0.01 


0.31  -   2.67     0.07 


0.00  -   2.18     0.09 


*   -   8.68     0.04 


0.68  -  13.70     0.08 


*  Negative  lower  limit. 


APPENDIX  TABLE  38. 


ATLANTIC  HERRING       I 
Stratified  mean  nuaber  per  tow  (untrarisforaied)by 
length  freauency  for  regions  1-5  Massachusetts 
inshore  bottos  trawl  survey?  spring  and  autumn*  1983, 


SPRING 


AUTUHN 


REGION 


CHS            1               2               3 

4 

5                  12               3               4 

r 

1  1!                ! 

!                 II                ! 

2  II                ! 

II                ! 

3  II                ! 

!          .080 

!                 II                ! 

4  II                ! 

.041 

II                ! 

5  II                ! 

!          .454 

!          .027  II                ! 

6  II                ! 

.330 

.165  II                ! 

7  II                ! 

!                  II                ! 

8  II                ! 

II                ! 

9  It                ! 

!                 II                ! 

10  II                ! 

II                ! 

11  II                ! 

!         .063  II                ! 

12  II                ! 

.206! 

.033  II                ! 

.090 

13  II                ! 

1.885 

i          .063  II                ! 

14  II                ! 

3.793 

.189  II                ! 

15  II                ! 

10.494 

.252  II                ! 

.027 

16  11                ! 

45.954. 

.507  II                ! 

.080 

17  II                ! 

>      26.816 

!                  11                ! 

!                !          .216 

!          .608 

18  II                ! 

4.252 

.129  II                ! 

!                !          .714 

3.114 

19  II                ! 

.251 

!                 II                ! 

!                !          .744 

20  II                ! 

.035 

.066  1!                ! 

!                !          .963 

7.13? 

21  II                ! 

!                  II                ! 

!                !        1.502 

4.861 

22  II                ! 

!         .072! 

.066  II                ! 

!                !          .637 

2.44? 

23  11                ! 

!          .072 

II                ! 

!                !          .246 

.904 

24  II                ! 

II                ! 

!                !          .115! 

.160 

25  II                ! 

II                ! 

!                !          .140 

.080 

26  II                ! 

.080! 

II                ! 

.027 

27  11                ! 

II                ! 

.053 

23  1 1                ! 

II                ! 

29  II                ! 

.063  II                ! 

.027 

30  II                ! 

II                ! 

» 

.027 

total: 

0.225 

94.592 

1.623 

5.277 

27.434 

ave.ln: 

15.58 

16.04 

15.09 

20.35 

19.91 

APPENDIX  TABLE  39. 


Stratified  mean  catch  per  tow  (kilograms  and 
number),  estimate  of  precision  and  average 
weight  per  individual  of  BUTTERFISH 
for  all  Massachusetts  inshore  strata  sets , 
spring  and  autumn,  1978  -  1983 


SPRING 


1978 
1979 
1980 
1981 
1982 
1983 


Mean 
Wt./tow 

95% 

Confi 
Limit 

dence 
s 

Mean 
No. /tow 

0.16 

ft  _ 

0.34 

1.14 

0.02 

ft  _ 

0.06 

0.28 

0.38 

*  _ 

0.87 

5.46 

0.11 

s':   _ 

0.28 

0.99 

0.01 

0 

.00  - 

0.02 

0.10 

0.12 

0 

.01 

0.22 

1.16 

95%  Confidence 
Limits 

*  -  2.34 

*  -  0.67 

*  -11.02 

*  -  2.40 

*  -  0.20 

0.31  -  2.02 


Wt./No, 


0, 

.14 

0. 

.08 

0, 

.07 

0, 

.11 

0. 

.10 

0, 

.10 

1978 

1979 

1980 

1981 
1982 

1983 


1.42 
0.89 
4.61 
2.38 
1.65 
1.91 


AUTUMN 


0.95  -  1.89   132.68 


0.62  -  1.16 


74.55 


1.99  -  7.23   418.75 


1.53  -  3.22   102.78 


0.31  -  2.99   174.04 


1.40  -  2.41   162.92 


85.97  -179.40 


51.58  -  97.51 


177.91  -659.59 


66.14  -139.14 


13.75  -334.34 


118.16  -207.68 


0.01 
0.01 
0.01 
0.02 
0.01 
0.01 


*  Negative  lower  limit. 


APPENDIX   TABLE   40. 


BUTTERFISH  : 

Stratified  laesn  nui&ber  per  tow  (uritrsrisforfied)by 
length  freouency  for  regions  1-5  Massachusetts 
inshore  bottom  trawl  survey*  sprint  and  autumn i  1983. 


SPRING 


REGIONS 


AUTUMN 


CHS 


2 


1  II 

2  II 

3  II 

4  II 

5  II 

6  II 

7  II 
3  II 
9  II 

10  II 

11  II 

12  II 

13  II 

14  II 

15  II 

16  II 

17  II 
13  II 

19  II 

20  II 

21  II 

total: 
ave.ln: 


.022 


.130 

.699 
.184 
.115 


.055 
.109 
.055 


1.369 
12.10 


.095 
.047 
.191 
.239 
.096 
.048 
.142 
1.040 
1.323 
.615 
.139 
.047 

4.073 
16.98 


.159 
.159 


0.319 
11.50 


.650 

II   1.381! 

1.673 

!    .542 

.069 

II   3.803! 

8.891 

10.652 

.137 

II   27.310! 

31.678 

!   24.210 

!    .240 

.105 

II   52.348! 

48.233 

50.676 

.254 

.105 

II   94.181! 

7f  ne-i 

!   5.848 

1.493 

II  183.556! 

26.429 

7.123 

8.115 

4.566 

II   75.473! 

2.939 

!   10.041 

14.115 

12.070 

II   24.173! 

1.282! 

7.272! 

15.555" 

4.341 

II   10.058! 

.527 

10.082 

2.369 

2.140 

II   2.792! 

,659 

5.872! 

1.264! 

1.793 

II   1.384! 

.066 

1.014 

.665 

.315 

II    1.497! 

.066! 

.072! 

.537! 

.046 

11    .962! 

1.290 

.099 

II   1.000! 

.217! 

2.685! 

.339 

II    .167! 

1.370 

.346 

II    .110! 

• 

1.091! 

.159 

II    .073! 

.529 
.221! 

.105 
.027 

.086 

480.775 

158.400 

133.621 

52.537 

27.056 

7.78 

6.33 

6.96 

10.44 

9.71 

APPENDIX  TABLE  41. 


Stratified  mean  catch  per  tow  (kilograms  and 
number) ,  estimate  of  precision  and  average 
weight  per  individual' of  AMERICAN  SAND  LANCE 
for  all  Massachusetts  inshore  strata  sets , 
spring  and  autumn,  1978  -  1983 


SPRING 


1978 
1979 
1980 
1981 
1982 
1983 


Mean 
Wt./tow 

2.80 

0.88 

1.90 

2.13 

2.11 

0.17 


95%  Confidence      Mean 
Limits        No. /tow 


95%  Confidence 
Limits 


Wt./No, 


.'• 


*  -  6.05 


*  -  2.14 


-4.34 


0.85  -  3.42 


*  -  5.43 


0.00  -  0.34 


243.32 


117.65 


202.88 


233.16 


284.28 


23.31 


rt   _ 

509.45 

0.01 

274.21 

0.01 

A 

*»      mm 

506.07 

0.01 

107.40  - 

358.93 

0.01 

rt   _ 

763.90 

0.01 

9.97  - 

56.60 

0.01 

AUTUMN 


1978 

0.10 

1979 

0.06 

1980 

0.03 

1981 

0.03 

1982 

1.55 

1983 

<  0.01 

-  0.22 

26.35 

-0.16 

12.46 

-  0.07 

4.83 

-0.07 

6.06 

-  4.35 

352.59 

<  0.01 

0.04 

ft   _   64.77   <  0.01 


-   33.23   <  0.01 


-   11.26 


0.01 


-   14.00   <  0.01 


-  998.88   <  0.01 


*»     — 


0.88   <  0.01 


Negative  lower  limit. 


APPENDIX  TABLE  42. 


AMERICAN  SAND  LANCE     : 
Stratified  lean  number  per  tow  (uritransforaed)by 
length  freauenca  for  regions  1-5  Massachusetts 
inshore  bottoa  trawl  survey?  sprint  and  autuaru  1933. 


SPRING 


AUTUMN 


R  E  6  I  0 


CMS 


9 

L. 


1  1 

2  1 

3  1 

!    .062! 

4  1 

.123! 

5  1 

!    .319! 

6  1 

.080! 

7  1 

8  1 

9  1 

.070! 

.797! 

10  1 

.512! 

13.312! 

11  1 

2.228! 

54.920! 

.041! 

12  1 

3.949! 

54.609! 

♦445! 

13  1 

1   1.731! 

!   8.989! 

2.225! 

1 1    .056 

14  1 

.846! 

1.043! 

1.963! 

15  1 

1    .542! 

!   1.797! 

.642! 

1 1    .056 

16  1 

.279! 

.048 

.804! 

.095! 

17  1 

1    .179! 

.048 

!    .779! 

18  1 

.478! 

.048! 

19  1 

!    .301! 

.041! 

20  1 

.159! 

.048! 

TOTAL! 

10.336 

0.096 

133.572 

5.543 

0.111 

AVE.U 

r.  12.35 

16.50 

11.58 

13.69 

14.00 

.063 


0.063 
19.00 


APPENDIX  TABLE  43. 


Stratified  mean  catch  per  tow  (kilograms  and 
number) ,  estimate  of  precision  and  average 
weight  per  individual* of  SPINY  DOGFISH 
for  all  Massachusetts  inshore  strata  sets , 
spring  and  autumn,  1978  -  1983 


SPRING 


1978 
1979 
1980 
1981 
1982 
1983 


Mean 
Wt./tow 

23.57 

6.41 

6.14 

6.90 

9.29 

3.26 


95%  Confidence 
Limits 


-  47.69 


3.38  -   9.44 


2.15  -  10.14 


0.59  -  13.20 


1.98  -  16.60 


1.48  -   5.05 


Mean 
No. /tow 

11.24 
1.85 
1.70 
1.55 
1.98 
0.84 


95%  Confidence 

Limits 


Wt./No. 


27.40 

2.10 

0.80- 

2.92 

3.45 

0.51- 

2.89 

3.62 

0.05- 

3.06 

4.44 

0.40- 

3.57 

4.68 

0.39- 

1.30 

3.88 

AUTUMN 


1978 

229.71 

48, 

.56 

-410.85 

1979 

40.17 

6 

.17 

-  74.17 

1980 

18.55 

4\ 

-  46.75 

1981 

46.37 

A 

n 

-104.17 

1982 

180.36 

A 

-391.44 

1983 

40.56 

* 

-  85.92 

12.55 


4.96 


11.57 


54.07 


14.67 


.29-275.12 

1.51 

.49-  21.62 

3.20 

*  -  12.49 

3.74 

*  -  25.88 

4.01 

*  -114.18 

3.34 

*  -  29.83 

2.76 

*  Negative  lower  limit. 


APPENDIX  TABLE  44. 


SPINY  DOGFISH         J 
Stratified  iean  ruiiber  per  tow  (untransforsedJby 
length  freauency  for  regions  1-5  Massachusetts 
inshore  bottoa  trawl  survey?  sp-rins  and  autuani  1933. 


SPRING 


AUTUMN 


REGIONS 


CMS 


1 
i. 


T 


1   I 

2  I 

3  I 

4  I 

5  I 

6  I 

7  I 
3  I 
9  I 

10  I 

11  I 

12  I 

13  I 

14  I 

15  I 

16  I 

17  i 

18  I 

19  i 

20  I 

21  I 

22  I 

23  I 

24  I! 

25  I 

26  I 

27  I 

28  I 

29  I 

30  I 

31  I 

32  I 

33  I 
34 

35  I 

36  I 

37  I 

38  I 

39  I 

40  I 

41  i 

42  I 

43  ! 
44 
45 
46 
47 
48 


II 
II 
II 
II 
II 
II 
II 
II 


II 
II 
II 
II 
II 


II 
II 
II 
II 
II 
II 
II 
II 
II 
II 
II 
II 
II 
II 
II 
II 
II 
II 
II 
II 
II 
II 
II 
II 
II 
II 
II 
II 
II 
II 
II 


.043! 


.043! 


.043! 
.043! 


.043! 
.087! 
.087! 


.087! 
.087! 
.037! 


APPENDIX  TABLE  44,  CONT. 


SPINY  DOGFISH 

Stratified  aean  nuaber  per  tow  (untransforied)by 
length  freauency  for  regions  1-5  Massachusetts 
inshore  hottoa  trawl  survey;  spring  and  autuan»  1983. 


SPRING 


R   E   G   I 


AUTUKN 


CHS 


2 


L. 


49 

II 

50 

II 

51 

II 

52 

II 

53 

11 

54 

II 

55 

II 

56 

II 

57 

II 

58 

II 

59 

II 

60 

II 

61 

II 

62 

II 

63 

II 

64 

II 

65 

II 

66 

II 

67 

II 

68 

II 

69 

II 

70 

II 

71 

II 

72 

II 

73 

II 

74 

II 

75 

II 

76 

II 

77 

11 

78 

II 

79 

II 

80 

II 

81 

11 

82 

II 

83 

II 

84 

11 

85 

11 

86 

II 

87 

II 

88 

II 

89 

II 

90 

II 

91 

II 

92 

II 

93 

II 

94 

II 

95 

II 

96 

II 

.070 


,043! 

.174! 

.043! 

.087! 

.130! 

.623! 

.130! 

.043! 

.130! 

.072! 

.522! 

1.406! 

.406! 

1.275! 

1.159! 

1,725! 

1.671! 

.551! 

2.029! 

2.159! 

3.768! 

.041! 

4.913! 

3.507! 

3.990! 

5.981! 

2.904! 

3.426! 

2.469! 

3.275! 

.041! 

2.580! 

2.426! 

1.696! 

,041! 

1.783! 

1.696! 

1.009! 

.041! 

.507! 

.043! 

1.725! 

1.565! 

2.647! 

1,000! 

.855! 

.095! 

.435! 

.642! 

3.696! 

.088! 

2.435! 

.048! 

3.642! 

.134! 

1.130! 

.089! 

APPENDIX  TABLE  44,  CONT. 


SPINY  DOGFISH         : 
Stratified  aean  nuaber  per  tow  (untransforaed)by 
length  freouenca  for  regions  1-5  Massachusetts 
inshore  bottoa  trawl  survey?  sprint  and  autuan»  1983. 


SPRING 


REGIONS 


AUTUMN 


CMS 


L. 


•J 


J 


97 
98 
99 
100 
101 
102 
103 
104 

105 
106 
107 


II 
II 
II 
II 
II 
II 
II 
II 
II 
II 
II 


3.696! 

.165! 

4.261! 

.039! 

4.565! 

.045! 

1.539! 

.041! 

1.154! 

.093! 

1.696! 

.130! 

1.130! 

! 

i 

.041! 

.043! 

! 

.041! 

! 

.041! 

99.346 

1.402 

81.33 

95.28 

total: 

Ave .    Ln . : 


0.070 
68'.  00 


APPENDIX  TABLE  45. 


Stratified  mean  catch  per  tow  (kilograms  and 
number) ,  estimate  of  precision  and  average 
weight  per  individual  of  LITTLE  SKATE 
for  all  Massachusetts  inshore  strata  sets , 
spring  and  autumn,  1978  -  1983 


SPRING 


Mean 
Wt./tow 

14.10 

95%  Confidence 
Limits 

Mean 
No. /tow 

32.09 

95%  Confidence 
Limits 

Wt./No. 

1978 

6.74  - 

21.46 

9.48  - 

54.71 

0.44 

1979 

18.22 

12.58  - 

23.85 

38.11 

24.65  - 

51.57 

0.48 

1980 

11.93 

7.88  - 

15.98 

25.83 

16.51  - 

35.16 

0.46 

1981 

26.94 

19.63  - 

34.26 

54.58 

38.78  - 

70.37 

0.49 

1982 

15.34 

6.93  - 

23.75 

38.52 

12.46  - 

64.58 

0.40 

1983 

10.05 

7.71  - 

12.40 

17.01 

13.45  - 

20.58 

0.59 

AUTUMN 


1978 

6.43 

1979 

15.28 

1980 

13.82 

1981 

7.31 

1982 

16.48 

1983 

8.68 

4.46  -   8.41     11.21 


10.70   -   19.86  28.87 


8.96   -   18.67  27.59 


4.60    -   10.02  13.28 


12.35   -   20.60  30.77 


6.06   -   11.31  17.30 


7.75   -   14.67  0.57 


19.90   -    37.84  0.53 


16.06   -    39.11  0.50 


7.75   -   18.81  0.55 


22.92    -    38.62  0.54 


10.69   -   23.90  0.50 


APPENDIX  TABLE  46. 


LITTLE  SKATE 

Stratified  iean  nuaber  per  tow  (uritransforBed)by 
length  freouency  for  regions  1-5  Massachusetts 
inshore  bottom  trawl  survey?  spring  and  autusni  1983. 


SPRING 


AUTUMN 


R   E   G   I 

0   N 

S 

CMS 

1 

2 

3 

4 

5 

1 

2 

3 

4 

J 

1  II 

!       II 

2  II 

II 

3  II 

!       II 

4  II 

II 

.165 

5  II 

II 

6  II 

II 

7  II 

11 

3  II 

II 

9  II 

II 

.124 

10  II 

II 

.247 

11  II 

.095 

!       II 

.055 

!    .247 

12  II 

II 

.590 

13  II 

!    .048 

!       II 

!    .171 

!    .092 

14  II 

II 

.625 

15  II 

!       II 

!    .633 

!    .05? 

16  II 

.060! 

.095! 

II 

,495 

.165 

17  II 

!       II 

!    ,357 

!    .092 

18  II 

.053  II 

.080 

.707 

♦  367 

19  11 

!    .089 

!    .084  II 

!   1.009 

!    .11? 

20  II 

,055' 

.089" 

.033  II 

,536 

.237 

21  II 

,199 

!    .089 

!       II 

.056 

!    .576 

22  II 

.223! 

II 

.077. 

,302 

23  II 

.115 

.130 

.129  II 

.056 

!    .080 

i    .384 

.172 

24  II 

.048! 

II 

.077 

.260 

.173 

25  II 

.022 

.072 

.173 

.132  II 

.159 

.303 

.07? 

26  11 

.404! 

.048! 

.045! 

II 

.115! 

.3011 

.133 

27  II 

.077 

.095 

.048 

.033  II 

,056" 

.686 

.450 

28  II 

.251! 

.144! 

,191! 

.033  II 

.115! 

.239! 

.334! 

.033 

2?  II 

.322 

!    .192 

!    .321 

!    .199  II 

.022 

.066 

!    .339 

i  JuO 

!    .0?? 

30  II 

.246' 

.047! 

.165! 

.232  II 

9*591 

.234! 

.343 

.241 

31  II 

.339 

.043 

.062 

!    .349 

i    .225  II 

,056 

1-    .313 

!    .793 

!    .1?2 

32  II 

.426 

.239! 

.080 

,141' 

.199  II 

,400! 

.157' 

.717 

.277 

33  II 

,219 

!    .047 

!    .123 

!    .450 

!    .228  II 

,087 

!    .077 

1        rcr 

!     tjjj 

!    .033 

34  II 

.678 

.190' 

,080 

.505 

.063  II 

.037! 

.541 

.942 

.172 

35  I! 

,448 

!    .287 

!    ,159 

!    .602 

!    ,099  II 

.377 

.264 

!    .470 

!    .929 

!    .311 

36  II 

.2401 

.192! 

.223 

.286! 

,265  II 

.311! 

.2341 

.485 

.138 

37  II 

.634 

!    .287 

!    .194 

!    .511 

!    ,099  II 

.424 

.066 

!    .390 

!    .609 

!    .165 

33  II 

.579 

.144! 

,062! 

.404! 

.567  II 

.415! 

.066! 

,159! 

.362' 

.307 

39  II 

.623 

!    ,335 

!    .559 

!    .258  II 

.350 

.132 

!    ,627 

!    .238 

!    .403 

40  II 

1.251 

.575' 

.344! 

.6021 

.265  11 

.066! 

.693 

.565 

.211 

41  II 

.917 

!    .620 

!    .406 

!    .846 

!    .284  II 

.197 

.250 

!    .618 

!    .574 

!    .55? 

42  II 

1.201 

.573! 

.353! 

.730! 

.184  II 

.662! 

.250! 

.399! 

.332! 

.165 

43  II 

1.758 

!    .859 

.761 

!    .594 

!    .165  II 

.619" 

.698 

.470 

.600 

.132 

44  II 

3.107' 

1.001! 

.531! 

.519" 

.099  II 

1.372! 

.902! 

.949! 

♦622! 

.233 

45  II 

4.799 

!   1.814 

1.114 

!    .628 

!    .165  II 

1.439! 

1.364 

1.633 

.457 

.621 

46  11 

4.8951 

2.292! 

.955. 

.956! 

.237  II 

2.433! 

1.336! 

2.511! 

.787! 

.374 

47  II 

4,549 

!   1.816 

1.167 

!    ,751 

!    .099  11 

1.586! 

1.187 

1.878 

.756 

c7£ 

1  O  JU 

48  II 

4.108 

2.103 

.750 

1.4331 

.159  II 

1.117! 

1.107! 

1.173! 

1.476! 

.490 

APPENDIX  TABLE  46,  CONT. 


LITTLE  SKATE 

Stratified  aesn  nuaber  per  tow  (untransforaed)by 
lenSth  freouency  for  regions  1-5  Massachusetts 
inshore  bottom  trawl  survea»  sprint  end  autuan»  1933. 


SPRING 

R 

E   6 

I 

0  H 

S 

AUTUMN 

CHS 

1 

n 

L. 

3 

4 

5 

1 

L. 

3 

4 

5 

49  II 

1,851! 

.477 

.654! 

1.149! 

.162 

II 

.842! 

.705! 

.995 

1.784! 

.615 

50  II 

.913 

!    .429 

!    .520 

!   1.235! 

.096 

II 

♦415 

!    .125 

!    .547 

!   2.050! 

.377 

51  II 

.055 

.143' 

.274! 

1.225! 

.525 

II 

.208 

.066 

.159 

1.607! 

1.497 

52  II 

.266 

!    .144 

!    .821! 

.099 

II 

!    ,080 

!   1.386! 

.536 

53  II 

.055 

.312! 

.150 

II 

.587! 

.678 

54  II 

!    .374! 

.066 

II 

!    .616! 

1.022 

55  II 

.062! 

.260! 

.119 

11 

.219! 

.173 

56  II 

!    .095 

!    .219! 

.066 

II 

!    ,082! 

.165 

57  II 

.072! 

.041! 

.122 

II 

! 

.297 

58  II 

.099 

II 

;       1 

.059 

59  II 

II 

i 

.119 

60  II 

II 

;       1 

61  II 

II 

! 

.297 

total: 

35.661 

15.330 

9.016 

18.258 

6.096 

14.122 

8.649 

16.408 

31,037 

13.949 

ave.ln: 

43.54 

43.76 

44.57 

42.76 

40.46 

43.13 

45.12 

42.36 

36.01 

42,21 

APPENDIX  TABLE  47. 


Stratified  mean  catch  per  tow  (kilograms  and 
number) ,  estimate  of  precision  and  average 
weight  per  individual  of. WINTER  SKATE 
for  all  Massachusetts  inshore  strata  sets , 
spring  and  autumn,  1978  -  1983 


SPRING 


Mean 
Wt./tow 

12.92 

95%  Confidence 
Limits 

Mean 
No. /tow 

1978 

8.04  - 

17.80 

4.57 

1979 

15.62 

9.07  - 

22.18 

5.45 

1980 

15.96 

10.95  - 

20.96 

9.52 

1981 

44.30 

32.61'- 

55.99 

39.60 

1982 

31.27 

18.88  - 

43.66 

20.23 

1983 

25.92 

17.04  - 

34.79 

17.91 

95%  Confidence 

Limits        Wt./No, 


2.57  -   6.57      2.83 


3.21  -   7.68      2.87 


5.58  -  13.47      1.68 


28.40  -  50.80      1.12 


9.63  -  30.83      1.55 


13.64  -  22.18      1.45 


AUTUMN 


1978 

7.86 

1979 

10.60 

1980 

15.96 

1981 

11.90 

1982 

31.77 

1983 

15.59 

2.09  -  13.63      3.96 


7.17-14.04      5.56 


6.53  -  24.42      8.60 


7.76  -  16.04      7.60 


22.65   -    40.88  18.33 


7.77   -    23.42  11.98 


1.90    -      6.01 


3.77   -      7.35 


5.50   -   11.71 


5.16    -    10.04 


12.79   -    23.86 


6.84   -    17.12 


1.99 
1.91 
1.80 
1.57 
1.73 
1.30 


APPENDIX  TABLE  48. 


WINTER  SKATE 

Stratified  Bean  nuaber  per  tow  (untransforaedVoy 
length  freauency  for  regions  1-5  Massachusetts 
inshore  bottoa  trawl  survey >  sprinS  and  autuan*  1983. 


SPRING 


REGIONS 


AUTUMN 


CMS 


c 

J 


1  11 

2  II 

3  II 

4  II 

5  II 

6  II 

7  11 

8  II 

9  II 

10  II 

11  II 

12  II 

13  II 

14  II 

.077 

15  II 

16  II 

17  11 

»             ' 

!    .080 

18  11 

,072 

19  II 

|  • 

!    .072 

20  II 

.030 

21  II 

!    .132! 

!    .080 

22  II 

.070! 

.301 

23  II 

.139 

!    .105! 

!    .236 

24  II 

.139! 

.203! 

.385 

25  II 

.194 

.047 

!    .141! 

!    .154 

26  II 

.399! 

.397! 

.434 

27  II 

.250 

.047 

!    .132! 

1    .111 

!    .388 

28  II 

.314! 

.190! 

.793! 

.374 

29  II 

.239 

!    .048 

!    .661! 

!    .390 

30  II 

.194! 

.047 

1.060! 

1    .056 

.750 

31  II 

.796 

!    .096 

!   1.750" 

1    .223 

!  *   .360 

32  II 

.249 

.238 

2.473! 

1    .167 

.132 

.380 

33  II 

.374 

!    .383 

!   3.082 

1    .056 

!    .125 

!    .571 

34  11 

.447 

.429 

2.120! 

1    .223 

.059 

1.297 

35  II 

.624 

!    .429 

!   2.580 

.034 

1    .279 

!    .389 

!    .914 

36  II 

.589 

.908 

1.359! 

.043! 

1    .223 

.323! 

1.593 

37  II 

.682 

!   1.291 

!   2.931' 

.088 

1    .111 

!    .264 

!   1.914 

38  II 

.933 

.862 

2.332! 

1    .111! 

.389 » 

1.933 

39  II 

,773 

!    .312 

!   2.268 

.143 

.033  1 

1    .056 

!    .323 

!    .929 

40  II 

.843 

1.098 

1.650! 

.130! 

1    .111! 

.191! 

2.060 

41  II 

.448 

!   1.528 

!   2.404 

.095 

.066  1 

1    .056 

!    .191 

!   2.522 

42  II 

.344 

1.144 

2.569! 

.041! 

.033  1 

1    .222! 

.375! 

2.553 

43  II 

.429 

!   1.001 

!   1.580 

.034. 

.033  1 

1    .055 

!    .250 

2.290 

44  II 

.589 

.810 

1.721! 

.048! 

.033  1 

.132! 

.918 

45  II 

.423 

!    .953 

!   1.236 

.082 

1    .223 

!    .250 

2.404 

46  II 

.022 

.525 

1.272! 

.034! 

.125! 

1.108 

47  II 

.320 

!    .619 

!   1.085 

.033  1 

1    .056 

.375 

1.556 

48  II 

.175 

.383 

.321! 

1    .110" 

.191! 

1.614 

.041' 


.059 


.119 


,0i3 
.099 
.066 
.033 


,n.J3 

.033 
.059 
.033 
.059 

.066 
.059 
.178 
.059 
.096 
.092 
.063 

.119 

.063 
.096 
.033 
.152 


APPENDIX  TABLE  48,  CONT. 


WINTER  SKATE         : 
Stratified  Bean  nuaber  per  tow  (untransforsied)by 
lensth  freauenca  for  regions  1-5  Massachusetts 
inshore  bottoa  trawl  survey*  sprint  and  autuan*  1933. 


SPRING 


REGIONS 


AUTUMN 


CHS 


49  1 

'    1.185! 

50  1 

!    .238 

!    1.393! 

51  1 

.120 

.190 

.246! 

52  1 

1    .070 

!    .380 

!    ,558! 

53  1 

.179 

.144 

.723! 

.033  II 

54  1 

1    .070 

!        iooJ 

!    .476! 

!    .033  II 

55  1 

.070 

.096 

.467! 

.066  II 

56  1 

!    .043 

!    .795! 

.095 

!    .099  II 

57  1 

.070 

.144 

1.125! 

.066  II 

58  I 

1    .130 

.192 

!    .929! 

!    .033  II 

59  1 

.070 

.143 

1.565! 

.043 

.117  II 

60  1 

1    .358 

!    .096 

!    1.170! 

.034 

61  1 

.060. 

.095 

1.212! 

.033  II 

62  1 

!    .096 

!    1.547! 

!    .033  II 

63  1 

.082' 

.047 

1.804! 

64  1 

1    .060 

!    .096 

!    .196! 

.041 

65  1 

.047 

1.424! 

66  1 

1    .109 

!    .048 

!    1.257! 

!    .033  II 

67  1 

.240 

.143 

1.246! 

68  I 

1    .164 

.048 

!    ,866! 

!    .033  II 

69  1 

.143! 

,875! 

.033  II 

70  1 

.096 

!    ,645! 

71  II 

.096! 

1.152! 

.048! 

.033  II 

72  1 

.070 

.048 

1.071! 

.033  II 

73  II 

,109! 

.048! 

.359! 

74  1 

.060 

.048 

.937! 

75  1 

,047' 

.752! 

76  1 

1    .146 

!    .114! 

77  II 

.096 

1.159! 

78  1 

!    .946! 

.045 

79  1 

1.062! 

80  1 

!    .096 

!    .547! 

81  1 

.047! 

.310! 

32  1 

1    .055 

!    .371! 

83  II 

.060! 

.048! 

.866! 

84  1 

1    .060 

!    ,254! 

!    .063  II 

85  II 

.060! 

.830! 

86  1 

!    .538! 

87  II 

.048! 

.399! 

88  1 

.533! 

89  II 

.070! 

.047! 

.114! 

90  1 

,096 

.761! 

91  1 

.326! 

92  1 

,048 

.141! 

93  II 

.210! 

94  1 

.406! 

95  1 

.159! 

96  1 

.095 

i       j 

.111! 


.056! 


,191 
,066 
.059 
.066 
.191 
.059 
.066 
.125 
.066 
.066 
.066 


.066 


1.102 

1.851 

1.644 

2.389 

1.190 

1.578 

.784 

1.265 

1.034 

1.064 

1.042 

1.001 

.763 

1.257 

.770 

.688 

.831 

.753 

.625 

.866 

.977 

.825 

.352 

.439 

.357 

.666 

.389 

.149 

.616 

.468 

k274 

.234 

.880 

,362 

.077 

.077 

.390 

.120 

.236 

.154 

.030 

,080 

.157 

.157 

.043 

.080 

.077 


.048! 


.089! 

.041! 
.041! 


,041! 


.043! 
,041! 


.034! 


.075! 


,041! 
.043! 

.048! 


.059 


.340 
.631 
,291 

H.JO 

.224 
.063 

AS6 
.059 

.066 
.033 

.066 
.033 
.119 

.ies 

.033 
.033 

.033 

.066 
.119 

.033 
.033 
.033 
.092 

.099 
.066 
.066 
.033 
.033 


APPENDIX  TABLE  48,  CONT. 


WINTER  SKATE  J 

Stratified  Bean  nuaber  per  tow  (untrsrisforaed^by 
length  freQuency  for  regions  1-5  Massachusetts 
inshore  bottom  trawl  survey?  sprint  and  aututni  1983. 


SPRING 


AUTUMN 


R  E  G   I 


M   S 


CHS 

1 

2 

3 

4 

5 

1 

2 

3 

4 

5 

97  II 

.239! 

1 

I       ! 

98  II 

.451! 

II 

! 

99  II 

!       ; 

1 

!    .072! 

100  II 

Oil  1 

II 

.077! 

101  II 

.070 

! 

1 

!    .080! 

102  II 

; 

II 

! 

103  II 

.043! 

1- 

i       ; 

104  II 

i 

II 

! 

105  II 

;       ; 

1 

!    .080! 

total: 

13.609 

18.188 

76.332 

1.091 

0.974 

2.616 

5.169 

zn  710 

0.634 

5.802 

ave.ln: 

42.07 

45.15 

52.91 

46.99 

57.46 

37.99 

43.11 

51.10 

68.95 

55.73 

APPENDIX  TABLE  49 


Stratified  mean  catch  per  tow  (kilograms  and 
number) ,  estimate  of  precision  and  average 
weight  per  individual* of  LONGFIN  SQUID 
for  all  Massachusetts  inshore  strata  sets , 
spring  and  autumn,  1978  -  1983 


Mean 

Wt./tow 

1978 

0.66 

1979 

2.11 

1980 

2.72 

1981  . 

0.56 

1982 

0.69 

1983 

3.58 

SPRING 

95%  Confidence      Mean 
Limits        No. /tow 


0.25   -      1.08 


1.06   -      3.16 


1.04   -      4.40 


0.19   -      0.93 


0.07   -      1.31 


1.16   -      6.01 


6.47 


25.87 


20.73 


6.21 


8.48 


46.20 


95%   Confidence 

Limits Wt  ./No, 

3.02    -      9.93  0.10 

10.62    -    41.12  0.08 

9.00   -    32.46  0.13 

2.94   -      9.48  0.09 

3.56    -    13.41  0.08 

26.22    -    66.18  0.08 


AUTUMN 


1978 

4.18 

1979 

2.66 

1980 

3.12 

1981 

3.68 

1982 

3.64 

1983 

3.16 

2.93  -   5.43 


1.70  -   3.62 


2.26  -   3.97 


2.96  -   4.41 


2.34  -   4.95 


l.t+8  -   4.84 


560.33 
362.34 
265.44 
284.80 
650.86 
406.72 


15.07-1105.60 


194.15  -530.53 


199.10  -331.78 


207.44  -362.15 


420.77  -880.95 


294.53  -518.92 


0.01 
0.01 
0.01 
0.01 
0.01 
0.01 


APPENDIX  TABLE  50. 


LONGFIN  SQUID         I 

Stratified  lean  nu&ber  per  tow  (untransforaedVoy 
length  freouenca  for  regions  1-5  Massachusetts 
inshore  bottoa  trawl  survey »  sprinS  and  aututni  1983. 


SPRING 


REGIONS 


AUTUMN 


CMS 


2 


5 


1  II 

2  II 

,430! 

.095! 

.301 

3  II 

14.559 

4.747! 

4.763 

4  II 

21.520! 

12.778! 

6.455! 

5  II 

10.645 

7.369! 

4,774 

6  II 

5.074! 

3.041! 

1.036! 

7  II 

2.578 

1.621! 

.159 

3  II 

1.005! 

.903! 

9  II 

.408 

2.090! 

.301 

10  11 

.786! 

1.525! 

.353! 

11  II 

3.628 

.451 

12  II 

1.798! 

4,511! 

13  II 

3.320 

6.891! 

.080 

14  II 

2.795! 

9.165! 

15  II 

3.225 

10.017! 

.132 

16  II 

1.325! 

8.496! 

.062 

17  II 

.940 

8.624! 

18  II 

.658" 

5.604! 

.080 

19  II 

.350 

5.079! 

.080 

20  II 

.515' 

3.178! 

21  II 

.055 

3.799 

22  II 

.153! 

4.180! 

23  II 

.060 

!   2.993 

24  II 

.109! 

2.800! 

25  II 

.115 

2.233! 

26  II 

.164! 

2.611! 

27  II 

2.659! 

28  II 

i.  .  vi  i.  U  ! 

29  11 

1.993! 

30  II 

2.566! 

31  II 

2.275! 

32  II 

1.301! 

33  II 

!    ,995! 

34  II 

1.561! 

35  II 

!   1.0891 

36  II 

.521! 

37  II 

!    .898' 

38  11 

.473! 

39  II 

!    .3311 

40  II 

.142! 

41  II 

!    .047' 

42  II 

43  II 

44  II 

45  II 

46  II 

47  II 

!    .142 

total: 

76.216 

137.398 

19.025 

ave.ln: 

6.90 

16.21 

4.73 

13.809 

175.437 

62.920 

47.443 

46.377 

34.036 

22.090 

22,168 

12.502 

7.626 

5.204 

2.510 

.439 

.681 

,251 

.164 

.044 

.153 

.111 

.273 

,044 

.131 

.245 

,022 

.109 

.022 

.022 

.022 


21.277 

39.683 

49.240 

24.452 

37.330 

55.109 

55.195 

35,642 

17.096 

14.336 

13.295 

6.651 

.125 

.389 

.309 


12.016 

26.163 

10.995 

8.678 

9.812 

3.935 

6.334 

1.736 

3.746 

2.063 

.708 

.703 

.072 

.071 

.072 


26.917 

226.391 

228.767 

140.810 

43.634 

11.192 

4.359 

4.236 

,919 

.637 

,130 

,139 

.069 

.069 

»  I  4.0 

.332 
.464 
.069 


.334 
.041 
.095 
.116 
.069 

.103 


41.116 

130.741 

50.392 

13.244 

2.2S5 

1.393 

2.343 

1.456 

,155 
.092 

.211 

.059 
♦  630 


.059 


.119 

.059 


455.456 
4.03 


420.680 
5.17 


87.115 
3.86 


695.816 
3.12 


244.354 
3.36 


APPENDIX  TABLE  51. 


Stratified  mean  catch  per  tow  (kilograms  and 
number),  estimate  of  precision  and  average 
weight  per  individual  of  AMERICAN  LOBSTER 
for  all  Massachusetts  inshore  strata  sets , 
spring  and  autumn,  1978  -  1983 


SPRING 


1978 
1979 
1980 
1981 
1982 
1983 


Mean 
Wt./tow 

95%  Confidence 
Limits 

Mean 
No. /tow 

1.09 

0.59  - 

1.59 

3.17 

0.82 

0.31  - 

1.33 

2.34 

1.16 

0.61  - 

1.71 

3.56 

2.77 

0.63  - 

4.91 

10.07 

1.02 

*  _ 

2.09 

3.59 

0.79 

0.45  - 

1.13 

2.35 

95%  Confidence 
Limits 


Wt./No, 


1.71 

-  4.63 

0.34 

0.61 

-  4.07 

0.35 

1.49 

-  5.63 

0.33 

1.40 

-18.73 

0.28 

* 

-7.94 

0.28 

1.15  -  3.56 


0.34 


AUTUMN 


1978 

2.46 

1.02  - 

3.89 

1979 

3.68 

0.88  - 

6.48 

1980 

1.56 

1.16  - 

1.95 

1981 

1.98 

0.86  - 

3.09 

1982 

2.14 

1.02  - 

3.26 

1983 

3.84 

1.64  - 

6.04 

10.01 


13.81 


4.97 


7.40 


6.66 


14.70 


2.96 

-17.06 

0.25 

2.20 

-25.41 

0.27 

4.00 

-  5.95 

0.31 

2.75 

-12.04 

0.27 

2.41 

-10.92 

0.32 

2.83 

-26.57 

0.26 

:':  Negative  lower  limit. 


APPENDIX  TABLE    52. 


AMERICAN  LOBSTER  : 

Stratified  Bean  nuaber  per  tow  (untransforaedVoy 
length  freauency  for  regions  1-5  Massachusetts 
inshore  bottom  trawl  survey?  sprint  and  autuani  1983. 


SPRING 


AUTUMN 


REGIONS 


CMS 


1  II 


i. 

II 

3 

II 

4 

II 

5 

II 

6 

II 

7 

II 

3 

II 

9 

II 

10 

11 

11 

II 

12 

II 

13 

11 

14 

II 

15 

II 

16 

II 

17 

II 

18 

II 

19 

II 

20 

II 

21 

11 

II 

23 

II 

24 

II 

25 

II 

26 

II 

27 

II 

28 

II 

29 

II 

30 

II 

31 

II 

32 

11 

33 

II 

34 

11 

35 

II 

36 

II 

37 

II 

33 

II 

39 

II 

40 

11 

41 

II 

42 

II 

43 

II 

44 

II 

45 

II 

46 

II 

47 

II 

48 

II 

.055 


.048 


.119 


,022 


,022 
.044 


.022 


.043 

,034 

.0341 

.0341 

.069! 

.034 

.132 

.069! 

.033 

.034 

.033 

.378! 

.138 

.275 

.199 

.034! 

.099 

.275 

.344! 

.199 

.137 

1.077 

,316! 

,165 

,3231 

,795 

,275! 

,066 

APPENDIX  TABLE   52,    CONT. 


AMERICAN  LOBSTER  J 

Stratified  Bean  nuaber  per  tow  (untransforaed)by 
length  freauency  for  regions  1-5  Massachusetts 
inshore  bottoa  trawl  survey*  sprint  and  sutuani  1933. 


SPRING 


REGIONS 


AUTUMN 


CMS 


n 


49  II 

50  II 

51  II 

52  II 

53  II 

54  II 

.055! 

55  II 

56  II 

57  II 

.055! 

.047 

58  II 

.109! 

59  II 

.095 

60  II 

.055! 

61  II 

♦109' 

.095 

62  II 

63  II 

.109! 

.047 

64  II 

65  II 

.022! 

.047 

66  II 

67  11 

.055! 

68  II 

.055! 

69  II 

.055! 

70.11 

.109! 

71  II 

.022! 

72  II 

.109! 

73  II 

74  II 

75  II 

76  II 

77  II 

78  II 

79  II 

80  II 

♦055 ! 

81  11 

82  II 

33  II 

84  II 

85  II 

86  II 

87  II 

88  II 

89  II 

90  II 

91  11 

■ 

92  11 

93  II 

94  II 

95  II 

96  II 

.159 


.159 


.095 


.048 

.088 
.095 
.089 


.041 
.132 
.177 

.041 
,045 

.166 
,041 
.171 
.075 
.141 
♦  172 

.210 
.048 


.048 
.076 

.048 
.045 
.045 

.045 
.041 
,045 

.034 


.119  I 

I 
.119  I 
.119  I 

1 
.126  I 
.063  I 
.426  I 
.119  I 
.245  I 

I 
.063  I 

I 
.066  I 
,415  I 
.063  I 
.482  I 
.500  I 
.203  I 
.129  I 
,363  I 
,430  I 
,027  I 
,277  I 
.139  I 
.458  I 
.231  I 
.210  I 
.027  I 
.211  I 
.390  I 

I 
.084  I 
.059  I 


.192 


.084  I 
I 


.022 
.077 


.022 
.022 
.056 


.060 


.022 
,044 


♦022 


t\ii-±. 


,055 


.309 

.099 

!    .309 

!    .099 

.350 

1.232 

!    .488 

!   2.240 

.419 

1.312 

!    .505 

i    1.303 

.240 

1.862 

!    .206 

!    1.400 

.275 

1.951 

!    .340 

!    .927 

.347 

.616 

!    .254 

1.607 

.391 

.280 

!    .306 

!    2.596 

.391 

1.818 

!    .414 

!    .132 

,632 

.422 

!    .312 

!   1.335 

.177 

.uOJ 

!    .440 

!    .896 

.523 

1.496 

!    .337 

!    .784 

.552 

.587 

!    .720 

1.267 

,077 

.4211 

1.236 

!    .546 

1.343 

.343! 

1  OOT 

1  »  t-i-L. 

!    .342 

1.071 

.585 

1.906 

,043 

!    .600 

1.440 

.376 

2.692 

!    ,677 

.511 

.379 

.636 

!    .176 

1.345 

.305 

.145 
.125 

.196! 

.278 

.077 

.224 

.178 

.045! 

.099 

!    .175 

.105 

.114! 

.363 

.072 

!    .131 

.274 

.157' 

.041! 

.467 

.043 

!    .175 

.168 

.045! 

.261 

!    .093 

.178 

.080! 

.105 

.043 

!    .045 

.215 

APPENDIX  TABLE  52,  CONT. 


AMERICAN  LOBSTER       t 
Stratified  aean  nuaber  per  tow  (untransforBed)by 
length  freauency  for  regions  1-5  Massachusetts 
inshore  bottom  trawl  survey?  sprina  and  autuam  1933. 


SPRING 


AUTUMN 


REGIONS 


CMS 


97  II 

98  II 

99  II 

100  II 

101  II 

102  II 

103  II 

104  II 

105  II 

106  II 

107  II 

108  II 

109  II 

110  II 

111  II 

112  II 

113  II 

114  II 

115  II 

116  II 

117  II 

118  II 

119  II 

120  II 

121  II 

122  II 

123  II 

124  II 

125  II 

126  II 


total: 
ave.ln: 


.095 


.072 


.062 


.041 


.154 


.080 


.080 


.093 

!         .059 

,110 

.059 

.048 

!         .119 

.045 

.033 

.114 

!          .063 

.041 


.041 
,043 


.043 


.105 


.059 


1.049 
61.63 


0.473 
67.67 


0.453 
84.59 


2.344 
74.10 


6.606 
69.48 


0.531 
57.61 


0.827 
96.86 


18.653 
66,27 


46.478 
66.46 


APPENDIX  TABLE  53. 


Stratified  mean  catch  per  tow  (kilograms  and 
number) ,  estimate  of  precision  and  average 
weight  per  individual  of  ROCK  CRAB 
for  all  Massachusetts  inshore  strata  sets , 
spring  and  autumn,  1978  -  1983 


SPRING 


Mean 
Wt./tow 

1.39 

95%  Confidence 
Limits 

Mean 
No. /tow 

22.16 

95%  Confidence 
Limits 

Wt./No. 

1978 

0.51  - 

2.27 

5.25  - 

39.06 

0.06 

1979 

1.25 

0.70  - 

1.80 

11.57 

6.72  - 

16.41 

0.11 

1980 

0.78 

0.34  - 

1.23 

6.21 

3.42  - 

9.00 

0.13 

1981 

2.10 

1.42  - 

2.78 

18.74 

11.60  - 

25.88 

0.11 

1982 

1.55 

0.84  - 

2.26 

16.10 

7.97  - 

24.22 

0.10 

1983 

0.94 

0.70  - 

1.18 

7.19 

5.05  - 

9.33 

0.13 

AUTUMN 


1978 

3.36 

2.35  - 

4.37 

1979 

4.74 

2.58  - 

6.91 

1980 

4.14 

3.17  - 

5.11 

1981 

0.18 

0.10  - 

0.25 

1982 

4.48 

3.59  - 

5.38 

1983 

2.09 

1.49  - 

2.70 

43.74 


45.86 


55.60 


6.27 


50.46 


16.16 


22.68  -  64.81     0.08 


22.92  -  68.79     0.10 


28.67  -  82.53     0.07 


-  13.59     0.03 


35.02  -  65.91     0.09 


11.66  -  20.66     0.13 


Negative  lower  limit. 


APPENDIX  TABLE  54. 


ROCK  CRAB  I 

Stratified  iesn  nuaber  per  tow  (untrsnsforaed)by 
length  freauency  for  regions  1-5  Massachusetts 
inshore  bottos  trawl  survey*  spring  and  sutuani  1983. 


SPRING 


AUTUMN 


R   E   6 

I   0   N 

n 
3 

CHS 

1 

2 

3 

4 

5 

1 

1 

3 

4 

5 

1  II 

• 

1         IT) 

1          Ui.1 

.066! 

2.606 

!    .103 

2  II 

.415! 

.185! 

1      7Ti\ 

1       ii/J! 

4.273! 

1.783' 

1.704 

.099 

3  II 

1.388 

.096 

.370 

.076! 

1   1.363 

.132! 

1,004 

!    1.826 

!    .033 

4  II 

.962" 

.286' 

.862! 

1    .323! 

.198! 

.072 

.752 

.173 

5  II 

.208 

♦233 

!    .362 

.184' 

1    .459 

.461! 

.157 

!    .609 

!    .702 

6  II 

.279 

.427 

.424 

.136! 

1    .109! 

.198! 

.290 

.304 

1,094 

7  II 

.153 

!    .570 

!    1.335 

!    1.329 

.053  1 

1    .109 

.198! 

1.019 

!    .513 

!   1.513 

8  II 

.552 

1.099 

1.417 

3.630! 

.119  1 

1    .044' 

.066! 

2.036 

1.597 

1   iC'=" 

3.0JJ 

9  II 

.743 

!    .859 

!   1.895 

!   2.413 

.066  1 

1    .098 

.132! 

1.409 

!   4.234 

!   4.008 

10  II 

.612 

2.434 

1.279 

2.196! 

1    .258 

.257! 

3.994 

6.068 

4.691 

11  II 

.940 

!    .618 

!    1.076 

!   1.589 

.066  1 

1    .077 

.198! 

2,392 

!   5.171 

!   4.444 

12  II 

.186 

.095 

.391 

.600! 

1    .120 

.333 

2.562 

3.335 

13  II 

!    .047 

!    .072 

!    .286 

.099  1 

1    .078 

.212 

\         .667 

!    .903 

14  II 

.022 

.080 

1    .022 

.171 

.316 

15  II 

16  II 

17  II 

18  II 

19  II 

20  II 

21  II 

.041 

total: 

6.459 

6.768 

10.248 

12.440 

0.404 

3.567 

6.183 

17.313 

26.321 

25.023 

ave.ln: 

6.61 

8.66 

7.89 

9.03 

9.75 

4.35 

3.42 

7.00 

3.80 

9.57 

Job  2 :   Evaluation  of  winter  flounder  year-class  strength 


INTRODUCTION 

Assessment  of  recruit-sized  fish  has  limited  application  as  it  assesses 
the  present  situation  and  has  only  short-term  predictive  capability.   The  ability 
of  fishery  managers  to  manage  fish  stocks  in  a  timely  manner  is  further  restricted 
by  the  time  required  for  data  analysis.   Assessment  of  prerecruit-sized  fish, 
particularly  young-of-the-year  (YOY),  allows  implementation  of  management  deci- 
sions prior  to  that  year-class  entering  the  fishery.   Decisions  based  on  YOY 
stock  size  involve  many  assumptions  about  growth  and  survival  to  maturity.   If 
relative  strength  of  a  year-class  can  be  detected  in  the  first  year  of  life  and 
either  corroborated  or  modified  in  succeeding  years  as  the  cohort  matures,  allo- 
cation decisions  might  even  be  "fine  tuned". 

To  predict  annual  changes  in  winter  flounder  recruitment,  a  standardized 
timeseries  of  YOY  abundance  information  was  collected  beginning  in  1975.   Recruit- 
ment of  winter  flounder  from  southern  Cape  Cod  estuaries  is  to  territorial  and 
offshore  fisheries  south  and  east  of  Cape  Cod  (Howe  and  Coates,  1975).   This 
population  group  has  been  identified  as  a  major  Massachusetts  stock  unit  (Pierce 
and  Howe,  1977). 

Methodology  for  estimating  YOY  abundance  was  based  on  knowledge  of  habitat, 
age-group  behavior,  and  highly  localized  movement  patterns  (Tyler,  1971).   Evidence 
supporting  the  validity  of  the  seine  index  for  predictive  changes  in  stock  was 
presented  in  Howe  et  al. ,  1984. 


METHODS 

The  seine  survey  was  conducted  in  six  estuaries  on  the  southern  shore  of 
Cape  Cod.   Seining  was  restricted  to  the  top  half  of  the  diurnal  tidal  cycle. 
Stratification  based  on  each  estuary's  littoral  perimeter  was  utilized.   A  total 
of  4-9  stations  (147  tows)  was  allocated  in  proportion  to  the  relative  weight  of 
each  stratum  (estuary).   Sampling  site  selection  was  subjective,  with  considera- 
tion given  to  substrate  suitability  for  efficient  seining  (i.e.,  beaches  with 
less  than  0.5  m  tidal  amplitude  and  smooth  intertidal  bottom).   At  each  station 
three  hauls,  from  a  depth  of  1.0-1.3  m  and  perpendicular  to  shore,  were  made 
with  a  6.5  mm  nylon  mesh,  6  m  straight  seine  equipped  with  a  heavily  weighted 
lead  line  to  minimize  escapement.   Area  swept  was  estimated  by  multiplying  seine 
spread  (maintained  at  5.5  m  with  a  taut  spreader  rope)  by  seining  distance 
(measured  by  pace). 


A  FORTRAN  program  (YOYSTAT),  written  by  DMF  personnel,  was  used  to  calculate 
a  mean  number  of  Y0Y/m2  for  each  tow.   From  this  an  average  number  of  Y0Y/m2 
and  a  standard  deviation  for  each  stratum  were  calculated,  and  for  all  estuaries 
combined,  a  stratified  mean,  y   ,  and  variance,  V,—  ,.  were  computed  for  each 
year.  st 

Area  swept  was  calculated  as  follows : 

A.  =  (G.  x  P)  L 
where:   P  =  length  of  pace  of  individual  (meters) 
L  =  length  of  net  (meters) 
G.=  number  of  paces  taken  at  tow  j 
Catch  per  tow  was  calculated  as  follows : 
y,-  =  F./A. 

j   3  : 

where:   F.  =  number  of  fish  at  tow  j 

: 

A.  =  area  of  tow  j  (meters  squared) 

Stratum  means  were  calculated  as  follows : 
n. 

1 

y-  (  E   y.)/n. 
j=l 

where :   n .  =  number  of  tows  in  stratum  i 

1 

Stratum  variances  were  calculated  as  follows: 

2     1  2        2 

S.  =        [ly.  -  (Zy.)  ] 
i   j      j 

n.  -  1  n. 

i  l 

Survey  stratified  means  and  variances  were  calculated  as  follows: 

i    K 

N   i=l 
„  N.S.2 

V(D  =  i     z^- 


St    -2     ni 
N 


Where:   K  =  total  number  of  strata 

N  =  total  weighting  coefficient  of  all  K  strata 
N.  =  weighting  coefficient  of  stratum  i 
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To  compare  and  analyze  differences  in  stratified  mean  density  indices 
between  years,  the  Wilcoxon  two-way  nonparametric  test  was  applied  to  each 
pair  of  years.   To  monitor  the  predictiveness  of  our  seining  methodology,  we 
compared  trends  in  the  stratified  mean  density  index  to  length  frequency  modes 
from  the  spring  bottom  trawl  surveys.   Prior  tagging  and  meristic  studies 
(Howe  and  Coates  1975;  Howe  et  al.  1976;  Pierce  and  Howe  1977)  indicate  that 
winter  flounder  may  recruit  to  the  fishery  by  moving  from  estuaries  onto  the 
inshore  grounds  south  and  east  of  Cape  Cod,  defined  in  bottom  trawl  surveys 
as  regions  1,  2,  and  3.   Winter  flounder  length-frequency  data  from  trawl 
stations  in  these  regions  were  weighted  and  pooled. 


RESULTS  AND  DISCUSSION 

Stratified  mean  number  of  YOY  (Y.)  for  each  estuary  during  1983were  among 
the  lowest  recorded  during  this  study  (Table  1).   The  stratified  mean  density 
seine  index  (Y  t)  for  1983  was  the  lowest  of  the  nine-year  timeseries_  (Figure  1, 
Table  2).   When  compared  to  other  years,  significant  differences  in  Yst  at 
P=0.05  were  found  between  1983  and  1976,  1977,  1979,  and  1980.   With  the  excep- 
tion of  1977,  1983  was  the  only  year  that  was  statistically  different  from  other 
years  and  the  only  year  with  an  index  significantly  lower  than  other  years  (Table  3), 
The  apparently  poor  winter  flounder  year-class  of  1983  should  be  evident  in  the 
inshore  trawl  survey  catch  of  1985  and  be  reflected  by  lower  commercial  landings 
in  1986  and  1987. 

Although  the  1979  seine  survey  index  was  not  statistically  different  from 
other  years,  it  was  the  second  highest  of  the  nine-year  timeseries  and  may  serve 
as  further  verification  of  the  seine  survey  index.   Winter  flounder  length-frequency 
distribution  and  preliminary  age  data  provided  by  NMFS'  Woods  Hole  Laboratory's 
Age  and  Growth  Investigation  for  regions  1-3  of  the  1983  spring  bottom  trawl 
survey  (Figure  2)  reflect  the  relatively  strong  year-classes  of  1979  and  1980. 
Fish  selected  for  ageing  were  not  chosen  in  proportion  to  the  numbers  representa- 
tive of  their  age  class;  however,  the  size  distribution  for  each  age  group  should 
represent  that  year-class  during  the  1983  spring  survey.   The  asymmetrical  frequency 
distributions  of  aged  fish  are  due  to  the  protracted  spawning  period  of  winter 
flounder,  differential  growth  rates  of  individuals  within  an  age  group,  and 
sexual  dimorphism. 

The  past  three  spring  bottom  trawl  surveys  track  the  1979  and  1980  year- 
classes  reasonably  well  (Figure  3).   Although  the  only  available  age  data  are  from 
the  1983  survey,  they  are  probably  representative  of  previous  years  as  well 
In  1981,  the  1979  cohort  is  represented  as  two-year-old  fish  with  a  modal  peak 
at  13  cm.   In  succeeding  years,  overlapping  cohort  length  ranges  mask  year-class 
strength,  but  the  robustness  of  the  1979  year-class  can  be  followed.   The  appar- 
ently less  abundant  1980  cohort,  though  still  provisionally  classified  as 
relatively  strong,  did  not  recruit  to  the  1982  trawl  survey  at  age  2  in  strength 
but  was  certainly  apparent  one  year  later  at  age  3 . 

Enhanced  recruitment  to  the  commercial  fishery  beginning  in  1980  is  supported 
by  commercial  fisheries  statistics.   In  1980,  reported  landings  from  fishing 


grounds  encompassing  the  range  of  movement  for  this  population  (Vineyard  and 
Nantucket  Sounds  (NMFS  statistical  area  538),  west  side  South  Channel  (521), 
Nantucket  Shoals  (526),  and  Southern  New  England  (537))  showed  an  unprecedented 
annual  increase  of  79%  to  8,270  metric  tons  (MT).   While  much  of  this  gain  was 
the  result  of  an  increase  in  effort  in  1980,  it  is  probable  that  a  real  increase 
in  population  biomass  occurred  as  the  result  of  the  faster  growing  segment  of 
the  1977  year-class  recruiting  to  the  fishery  as  three-year-old  fish.   The  1977 
year-class  was  the  largest  one  observed  in  the  seine  survey  timeseries  (Figure  1, 
Table  2).  An  additional  5%  increase  in  landings  to  8,695  MT  for  1981  reflected 
the  strength  and  continuing  recruitment  of  the  1977  year-class.   In  1982,  landings 
declined  25%  to  6,566  MT,  but  there  was  a  substantial  increase  in  the  landings 
of  small  and  "peewee"  ( <  33  cm)  winter  flounder.   These  landings  would  have 
included  the  faster  growing  segment  of  the  1979  cohort.   The  1983  landings 
of  winter  flounder  from  these  areas  were  essentially  unchanged  (-2%)  at  6,429  MT, 
and  probably  reflect  continued  landing  of  an  almost  fully-recruited  1979  year 
class  and  the  faster  growing  segment  of  the  1980  cohort. 

Young-of-the-year  abundance  indices  from  estuarine  seine  surveys  indicate 
that  recruitment  will  be  below  average  for  the  next  several  years .   Each  year- 
class  recruits  over  several  years,  so  year-to-year  fluctuations  in  recruitment 
tend  to  be  minimized;  however,  with  a  declining  trend  in  year-class  size  and 
with  the  1983  cohort  significantly  weaker  than  all  others,  no  significant  upturn 
in  recruitment  to  the  southern  New  England  winter  flounder  fishery  is  imminent. 
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Table  2.    Stratified  mean  density  indices  (yst)  for  young- 
of-the-year  winter  flounder,  1975-1982. 


Stratified 

mean 

No.  of 

density  index 

95% 

Stock  Unit 

Year 

Stations 

tfst> 

Confidence  Limits 

South  coast 

1975 

li+ 

0.31 

0.293-0.327 

1976 

37 

0.33 

0.318-0.342 

1977 

37 

0.62 

0.602-0.638 

1978 

35 

0.34 

0.322-0.358 

1979 

37 

0.49 

0.473-0.507 

1980 

36 

0.40 

0.386-0.414 

1981 

33 

0.33 

0.315-0.345 

1982 

48 

0.38 

0.359-0.401 

1983 

49 

0.17 

0.168-0.181 

Table  3.    Summary  of  Z  statistics  (corrected  for  ties) 
from  Wilcoxon  nonparametric  tests  for  two-way 
comparisons  of  YOY  winter  flounder  densities 
(yst)  between  years. 


76 


77 


78 


79 


80 


81 


82 


83 


75 


-1.0180'   -2.1740*   -0.0221    -1.1+986   -0.9075    -0.1671    -0.1515    -1.1573 


76 


-2.1519*    -1.2627    -1.1098    -0.2300    -0.9226    -1.0328    -3.2527* 


77 


-2.6984*   -1.1946   -1.9971*   -2.5870*   -2.7212*   -4. 3743* 


78 


-1.9322    -1.1156 


•0.0377    -0.0922    -1.4381 


79 

80 
81 


-0.9268    -1.8410    -1.7816    -3.8859* 


-1.0075    -0.8225    -2.8461* 


-0.1915    -1.6617 


82 


-1.8760 


Significant  at  P  =  0.05 
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